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Abstract

We present maps tracing the fraction of dust in the form of polycyclic aromatic hydrocarbons (PAHs) in IC 5332,
NGC 628, NGC 1365, and NGC 7496 from JWST/MIRI observations. We trace the PAH fraction by combining
the F770W (7.7 μm) and F1130W (11.3 μm) filters to track ionized and neutral PAH emission, respectively, and
comparing the PAH emission to F2100W, which traces small, hot dust grains. We find the average
RPAH= (F770W+ F1130W)/F2100W values of 3.3, 4.7, 5.1, and 3.6 in IC 5332, NGC 628, NGC 1365, and
NGC 7496, respectively. We find that H II regions traced by MUSE Hα show a systematically low PAH fraction.
The PAH fraction remains relatively constant across other galactic environments, with slight variations. We use
CO+HI +Hα to trace the interstellar gas phase and find that the PAH fraction decreases above a value of

( )MI 10 erg s kpc pcH H H
37.5 1 2 2 1

I 2 S ~a +
- - - - in all four galaxies. Radial profiles also show a decreasing PAH

fraction with increasing radius, correlated with lower metallicity, in line with previous results showing a strong
metallicity dependence to the PAH fraction. Our results suggest that the process of PAH destruction in ionized gas
operates similarly across the four targets.

Unified Astronomy Thesaurus concepts: Dust physics (2229); Interstellar dust (836); Polycyclic aromatic
hydrocarbons (1280)

1. Introduction

The mid-infrared (mid-IR) emission features at 3.3, 6.2, 7.7,
8.6, 11.3, 12.6, and 17 μm are characteristic of the aromatic
content of interstellar dust (see reviews from Draine 2003;

Tielens 2008; Li 2020). The carriers of these features are often
referred to as polycyclic aromatic hydrocarbons (PAHs;
Allamandola et al. 1985) and have been included as an
extension of carbonaceous grains to small sizes in several
physical dust models (e.g., Desert et al. 1990; Zubko et al.
2004; Draine & Li 2007; Galliano et al. 2008) or as an
aromatic-rich mantle covering aliphatic grains (e.g., Jones et al.
2017 and reference therein). For the rest of this Letter, we will
refer to the carriers of mid-IR features as PAHs.
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The (collective) brightness of these features with respect to a
dust continuum emission can be used as a tracer of the fraction
of dust in the form of PAHs. The mass fraction of PAHs can be
measured from fitting models to observed dust emission
measured from mid- through far-IR broadband photometry
(e.g., Draine et al. 2007; Galliano et al. 2008; Galliano 2018;
Chastenet et al. 2019; Nersesian et al. 2019; Aniano et al.
2020). One can also fit mid-IR spectra and derive more detailed
information about the relative intensities of each feature, like
the average charge and size of the PAH population (Smith et al.
2007; Lai et al. 2020; Maragkoudakis et al. 2022). As very
prominent features, the emission at 7.7 and 11.3 μm can be
considered a satisfactory proxy to trace the total emission from
PAHs in normal star-forming galaxies (e.g., Smith et al. 2007;
Lai et al. 2020; Draine et al. 2021).

PAHs also play a key role in heating the interstellar medium
(ISM) within photodissociation regions (PDRs; Bakes &
Tielens 1994; Weingartner & Draine 2001; Tielens 2008;
Berné et al. 2009; Croxall et al. 2012; Wolfire et al. 2022). As a
significant source of photoejected electrons, the abundance of
PAHs greatly influences the photoelectric heating efficiency.
The close tie between PAHs and PDR heating has led to the
suggested use of PAH emission as a tracer of the star formation
rate (e.g., Peeters et al. 2004; Shipley et al. 2016).

The variations of the PAH fraction in the ISM of external
galaxies help us to understand their origin and evolution, as
well as the mechanisms that regulate their formation and
destruction. Several studies have found that the fraction of
PAHs decreases in regions of ionized gas and/or because of
hard radiation fields (e.g., Giard et al. 1994; Dong &
Draine 2011; Verstraete 2011; Salgado et al. 2016; Chastenet
et al. 2019; Rigopoulou et al. 2021), as theory predicts
(Siebenmorgen et al. 2004; Groves et al. 2008; Micelotta et al.
2010; Bocchio et al. 2012; Zhen et al. 2016), and becomes very
low in H II regions (e.g., Pety et al. 2005; Lebouteiller et al.
2007; Thilker et al. 2007; Compiègne et al. 2008). There is also
evidence of a correlation of PAH features with the CO content
(see, e.g., Leroy et al. 2023). Studying nearby galaxies, Regan
et al. (2006) found that the 8 μm (traced by Spitzer/IRAC) and
CO radial profiles are closely matched. Evidence of a close link
between PAH and CO emission has also been observed in
high-redshift galaxies on galactic scales (e.g., Pope et al. 2013;
Cortzen et al. 2019).

In addition to trends observed across different ISM
environments, the abundance of PAHs has been shown to
decrease in low-metallicity galaxies (e.g., Draine et al. 2007;
Engelbracht et al. 2008; Sandstrom et al. 2012). This deficit in
PAHs has multiple proposed causes, including the destruction
of PAHs by hard radiation fields present in low-metallicity

galaxies (Madden et al. 2006; Gordon et al. 2008) or delayed
PAH formation in asymptotic giant branch star atmospheres
(Galliano et al. 2008). These trends have important implica-
tions for future observations of PAH emission in high-redshift
galaxies, making it essential to study PAH variation across a
range of systems. By further establishing how metallicity trends
can lead to the reduction in PAH emission, we will be better
prepared for using these small grains to assess ISM conditions
across cosmic time.
The recent launch of JWST opens a new window for

exploring this question. The MIRI F770W and F1130W filters
provide coverage of two of the most prominent PAH features at
7.7 and 11.3 μm, while the F2100W filter lends a useful
comparison, tracing emission from larger dust grains (Draine &
Li 2007). The unique ability of the MIRI instrument to map
these PAH features at unprecedented resolution and sensitivity
in galaxies outside of the Local Group allows us to greatly
expand the range of ISM conditions in which measurements of
the PAH fraction can be made and better determine how the
local ISM conditions can influence the relative amount of
PAHs present.
In this Letter, we investigate the variations of the PAH

fraction traced by a combination of JWST/MIRI filters across
the full disk of four nearby galaxies, IC 5332, NGC 628,
NGC 1365, and NGC 7496. By tracking the PAH fraction
across the multiphase ISM, we are able to determine how a
range of ISM properties affect the relative abundance of PAHs
with respect to large dust grains. This will lay the groundwork
for more detailed studies of how PAH emission varies in
specific conditions, such as those found around sites of active
star formation.

2. Data

2.1. JWST/MIRI Data

The data used in this paper are part of the PHANGS–JWST
Treasury program #2107 (PI: J.C. Lee; Lee et al. 2023). We
use MIRI (Rieke et al. 2015) observations in the F770W,
F1130W, and F2100W filters, from the latest reference files at
the time of processing, as described by Lee et al. (2023) and
Leroy et al. (2023). The PHANGS–JWST team used the STScI
Calibration pipeline 1.7.1 for NIRCam and 1.7.0 for MIRI and
Calibration Reference Data context number 0968 for both
instruments. Table 1 gives a few key details about the four
targets of this Letter, which are used to construct r/r25 maps.
We convolve all three filter maps to 1″ resolution, which is

larger than the full width at half maximum of the F2100W filter
(0 67). The convolution kernels were computed using the
theoretical point-spread functions (PSFs) of each filter provided

Table 1
R.A. (R. A.) and decl. (Decl.) Coordinates (J2000), the r25 Radius, in Arcminutes, Used in This Letter for Our Four Targets, from the HyperLeda Database

(Makarov et al. 2014)

Target R. A. Decl. Distance P.A. i r25 〈RPAH〉 16th–84th percentiles
(Mpc) (°) (°) (′)

IC 5332 23:34:27.488 −36:06:3.89 9.01 74.4 26.9 3.03 3.3 1.8–4.8
NGC 628 01:36:41.745 +15:47:1.11 9.84 20.7 8.9 4.94 4.7 3.8–5.6
NGC 1365 03:33:36.458 −36:08:26.37 19.57 201.1 55.4 6.01 5.1 3.8–6.3
NGC 7496 23:09:47.288 −43:25:40.28 18.72 193.7 35.9 1.67 3.6 1.8–5.3

Note. Distances are from Anand et al. (2021). Position angles and inclinations are from Leroy et al. (2021b). Additional information can be found in Table 1 of the
survey paper (Lee et al. 2023). The second part of the table shows the mean and 16th–84th percentiles of RPAH.
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by the WEBBPSF (Perrin et al. 2014) and the method described
in Aniano et al. (2011). We choose to slightly degrade the data
to increase the signal-to-noise ratio (S/N) in the F2100W band.
By doing so, we are also able to match the resolution of the CO
and Hα data (see Section 2.2).

2.2. Ancillary Data

We use 12CO (2− 1) “broad” moment 0 maps and corresp-
onding error maps from the PHANGS–ALMA survey
combining 12m+ 7m+ Total Power (Leroy et al. 2021a,
2021b) to trace molecular gas at ∼1″ (∼40–90 pc in our
sample) resolution. To convert CO intensity to molecular gas
surface density, H2S in Me pc−2, we use a constant CO-to-H2

conversion factor αCO= 4.35 Me pc−2 (K km s −1)−1 as
recommended for solar metallicity, star-forming galaxies
(Bolatto et al. 2013),26and a 12CO(2− 1)/12CO(1− 0) line
ratio R21= 0.65 (den Brok et al. 2021; Leroy et al. 2022).

We use Hα maps from the PHANGS–MUSE survey
(Emsellem et al. 2022) to trace ionized gas. We use the
“native” resolution maps with an average ∼0 8 resolution and
a 0 2 pixel size. To trace the ( )12 log O H+ metallicity in our
targets, we use the 2D maps by Williams et al. (2022). The
maps were created by interpolating H II regions-derived
metallicity maps (with S-calibration), using a Gaussian process
regression technique, based on PHANGS–MUSE maps of Hα
intensity. These maps have fixed physical- and different
angular resolutions (Emsellem et al. 2022), all lower than 1″
except for NGC 1365 (1 15). We convolve all maps with a
resolution lower than 1″ to that value, to match the convolved
MIRI maps.

We use HI measurements from MeerKAT (C. Eibensteiner
et al. 2022, in preparation), at 15″ resolution for NGC 7496 and
from THINGS (Walter et al. 2008) for NGC 628 (∼11″ for the
“natural” weighted map). We convert the maps to have units of
atomic gas mass surface density including helium, assuming
optically thin 21 cm emission, using the prescription from
Leroy et al. (2012; see also Walter et al. 2008, 2008). We lack
resolved 21 cm mapping for IC 5332 and NGC 1365. Based on
the observed flatness of the atomic gas surface density over the
inner parts of galaxy disks (e.g., Schruba et al. 2011; Bigiel &
Blitz 2012; Kennicutt & Evans 2012; Wong et al. 2013), we
assume that the atomic gas has a flat distribution with
ΣHI= 8Me pc−2 (including helium). The HI data have the
lowest resolution among the data sets for our sample. Since the
HI distribution is expected to be reasonably smooth across the
disk of all our targets (as a likely result of low resolution; Leroy
et al. 2013), we choose to work at the MIRI F2100W resolution
to retain as much information about the distribution of the PAH
emission within galaxies as possible. We reproject these maps
to the MIRI pixel grid with pixel size ∼0 11.

2.3. Noise Properties and Masks

We measure background standard deviation in NGC 7496 as
it is the only one that offers enough pixels off target, at 1″
resolution. Lee et al. (2023) give details of the reduction of the
data, including noise. The background removal is done by
anchoring the JWST data with Spitzer, where the background
in these sources was better estimated. This is done as few off-
source pixels are available in most of the early targets. We find

that MIRI maps have similar noise, and we assume NGC 7496
estimates throughout the sample. We remove pixels with S/
N� 3 in all MIRI bands, with background noise values of 0.05,
0.05, and 0.1 MJy sr−1. In NGC 1365 and NGC 7496, we mask
pixels in the center due to IR brightness of the active galactic
nuclei (AGNs), which saturate the signal mostly in the F2100W
band. This is done using the WEBBPSF package (Perrin et al.
2014) and centering the F2100W PSF on the central
coordinates of each target. For this preliminary work, we
remove additional conspicuous artifacts from the central AGN
that remain after this analysis. These spikes are due to the
central saturation, and although they are not flagged as “bad
pixels” by data reduction, they are an obvious artifact. We
mask these by hand to ensure they do not bias our initial
results. They are shown in gray scale in Figure 1 but are not
used in the analysis.

3. PAH Fraction

In Draine et al. (2021), the authors found that the luminosity
of the 7.7 μm feature27 normalized to the total IR luminosity
can approximate the PAH fraction in all but the most extreme
cases (Draine & Li 2007; Draine et al. 2021). Here, we use the
JWST/MIRI RPAH= (F770W+ F1130W)/F2100W ratio as a
proxy for the PAH fraction. Over a broad range of PAH size (in
terms of number of carbon atoms) and assuming a Galactic
interstellar radiation field (Mathis et al. 1983; at 10 kpc), the
7.7 μm feature is more representative of the ionized PAH
population and the 11.3 μm feature of the neutral population
(e.g., Rapacioli et al. 2005; Draine et al. 2021). We assume the
F2100W filter is free from contribution from PAHs and is
instead dominated by small, hot dust grains, as seen in the
Spitzer/Infrared Spectrograph spectra of local galaxies
observed by the SINGS project (Smith et al. 2007; see also
Draine & Li 2007, 2007; Dale et al. 2009, 2009). This
assumption is validated by a clear difference in behavior
between the F2100W and PAH-dominated band emission,
demonstrated in Leroy et al. (2023). Normalizing the emission
at 7.7 and 11.3 μm by the observed flux at 21 μm help us focus
on the PAH-only fraction. Previous studies of the PAH
population in nearby galaxies completed with Spitzer have
shown that the ratio of 8–24 μm is a good tracer of the PAH
fraction (see e.g., Smith et al. 2007; Marble et al. 2010; Croxall
et al. 2012). In addition, models of PAH and dust emission
have shown 7.7 μm-to-total IR luminosity is a good tracer the
PAH mass fraction (qPAH; Draine & Li 2007). Using the MIRI
filters, we can improve on this by using the bands centered on
the PAH features (F770W and F1130W) in place of the 8 μm
data while the F2100W replaces the 24 μm continuum tracer.
As both the PAH features and the 21 μm continuum are from
stochastic heating, using these fluxes to determine the PAH
fraction removes any significant dependence on the radiation
field (except in extreme situations; see Draine & Li 2007, their
Figure 13).

3.1. Qualitative Description

Figure 1 shows RPAH in the four PHANGS–JWST early
targets. The white contours show the brightest H II regions

26 With the assumption of a flat HI distribution, the choice of αCO is not the
dominant uncertainty.

27 In this model, the 7.7 μm feature luminosity is determined by integrating
between two set “clip” points, λ = 6.9 and λ = 9.7. This is not exactly equal to
fluxes observed using the F770W filter, which spans λ = 6.6–8.6, but is
similar.
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(Groves et al. 2023; Santoro et al. 2022). In all cases, it appears
that RPAH shows clear depressions within H II regions though
NGC 628 and NGC 7496 show this contrast most clearly.

In the right section of Table 1, we show the mean of the
ratio, 〈RPAH〉, and the associated 16th–84th percentile range.
NGC 1365 shows the highest average for RPAH and IC 5332 the
lowest. All 16th–84th ranges agree reasonably well, and

NGC 7496 shows the broadest range. The top left panel of
Figure 2 shows the radial profiles of RPAH in bins of r/r25. In
all panels, the error bars are 3 times the standard error of the
mean (SEM). These errors are small because of the number of
pixels in each bin (the standard deviation is much larger). Note
that not all galaxies have observations extending to the same
r/r25.

Figure 1. Maps of RPAH in IC 5332 (top left), NGC 628 (top right), NGC 1365 (bottom left), and NGC 7496 (bottom right). We mask the pixels with an S/N < 3 in
all bands (gray uniform background). We also mask the central pixels in NGC 1365 and NGC 7496 that are saturated, using instrument PSFs, and perform a by-hand
additional masking to remove conspicuous saturation artifacts (shown in gray scale, not included in the analysis). We plot contours for a few of the brightest
H II regions. They are clearly visible as depressions (darker colors) in RPAH, especially in NGC 628 and NGC 7496.

4
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All galaxies show an overall decreasing trend with radius.
There is, however, a slightly different trend in NGC 1365 and
NGC 7496, which both show an increase in abundance ratio at

small radii before exhibiting a steady decrease. Both are Seyfert
galaxies (NGC 1365: 1.8, NGC 7496: 2.0; e.g., García-Bernete
et al. 2022) hosting an AGN as well as central bars that feed

Figure 2. Running medians of RPAH as a function of the following: (top left) r/r25; (top right) ( )12 log O H ,+ using metallicity maps from Williams et al. (2022);
(middle left) IH H HI 2Sa + in units of ( )Merg s kpc pc ;1 2 2 1


- - - - (middle right) the fraction of molecular gas; and (bottom left) the environmental masks from

Querejeta et al. (2021), with a filled black star showing the median for all pixels within each category. The error bars show 3× SEM in each bin (except for the bottom
left panel; only 1 SEM). Note that the middle panels involve the flat HI distribution assumption in IC 5332 and NGC 1365, which may shift the curves horizontally.
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high-density regions at their centers. Even though we mask the
region around the AGN, this increasing trend at small radii
could be due to the influence of the central AGN on the PAH
population. The definitive impact of AGNs on the PAH
population is not yet completely clear. For example, García-
Bernete et al. (2022) found differences in the relative strengths
of different PAH features in AGN host galaxies and star-
forming galaxies at kiloparsec scales. However, Lai et al.
(2022) recently found relatively small variations in PAH size
and ionization and a decrease in PAH emission only in the
direct line of sight of the AGN, using JWST observations.
Similarly, Viaene et al. (2020) found that the influence of the
AGN is only relevant close to the nucleus. Additionally, there
is evidence for PAH molecules surviving the harsh environ-
ment surrounding AGNs (e.g., Alonso-Herrero et al. 2014;
Jensen et al. 2017; García-Bernete et al. 2022). Although we
observe a decreasing trend in these two galaxies toward the
center, it is as of yet uncertain how the presence of an AGN
may be related to this decrease. Additional work will be
required to clearly understand the scales at which AGNs impact
the global fraction of PAHs.

We also show the profile of RPAH with ( )12 log O H+
metallicity in the top right panel of Figure 2. Global trends of
the PAH fraction with metallicity have been studied on
integrated scales in several works (Draine et al. 2007; Rémy-
Ruyer et al. 2015; Chastenet et al. 2019; Galliano et al. 2021).
Here, we see that this trend is similar on small resolved scales
(∼ tens of parsecs). The turning point in the metallicity value,
where the abundance ratio starts to decrease with increasing
metallicity, is similar to the downturn at small r/r25 as these are
primarily radial metallicity gradients.

3.2. Variation of PAH Fraction with ISM Environment

In Figure 2, middle and bottom rows, we present the
variation of RPAH as a function of the ISM environment. We
combine the HI and H2 maps to estimate the total gas surface
density and use the ratio of Hα intensity to total gas to follow
the variations of the ISM conditions in each target (in units of

( )Merg s kpc pc1 2 2 1


- - - - ). As we expect PAH emission to
arise from a range of ISM phases, the ratio of Hα intensity to
total gas (IH H HI 2Sa + ) is used as a proxy for environments
dominated by the ionized phase and can provide a clear
indication of what ISM environments the PAH emission is
coming from. For example, high values of IH H HI 2Sa + are
indicative of regions dominated by ionized gas, while low
values of IH H HI 2Sa + suggest the dominance of neutral gas.
This comparison works well because neutral and ionized gas
are decorrelated on small spatial scales and the clearing of
neutral gas due to rapid ionizing feedback (<5Myr; Kruijssen
et al. 2019; Chevance et al. 2020, 2022; Kim et al. 2022). By
comparing RPAH to IH H HI 2Sa + we can better understand what
ISM conditions, i.e., what fraction of the line of sight is ionized
gas free of PAHs, could lead to an observed dearth of PAH
emission. This is further investigated within H II regions
inEgorov et al. (2023).

The middle left panel of Figure 2 shows the variations of
RPAH as a function of IH H HI 2Sa + . The abundance of PAHs
appears to stay rather flat until a threshold in IH H HI 2Sa + ,
where it decreases steeply. This is expected from the
destruction of PAHs in harsh environments traced by high-
intensity Hα (e.g., Groves et al. 2008; Micelotta et al. 2010;
Bocchio et al. 2012; Egorov et al. 2023) and has been observed

in Galactic PDRs (Pety et al. 2005; Compiègne et al. 2008).
Interestingly, it appears that all galaxies share similar thresh-
olds in I ,H H HI 2Sa + at which the PAH fraction starts to
decrease. These inflection points seem to be around

( )M37.5 erg s kpc pc1 2 2 1
~ - - - - for all targets. However, it

should be pointed out that there are (currently) no similar
resolution HI data for IC 5332 and NGC 1365, and therefore a
universal threshold across all environments is left for future
studies. Considering IH H HI 2Sa + traces the fraction of ionized
gas per unit of total gas, this common threshold could be a limit
at which the amount of radiation producing the intense Hα
emission is able to destroy the PAHs through sputtering,
overcoming shielding from molecular gas and reducing the
observed PAH fraction.
We can also see that there is an offset in PAH fraction, on

average, between each galaxy (see also Table 1). Overall, this
offset nicely tracks the global galaxy metallicity gradients
(Kreckel et al. 2019; Groves et al. 2023; Santoro et al. 2022) in
the lower Hα intensity regions. As we move toward higher
IH H HI 2Sa + values, the offset gets minimized. This relates to
results seen by Egorov et al. (2023), where no metallicity trend
is found with RPAH within H II regions. This suggests that the
offset in PAH fraction between the four galaxies may be driven
by a difference in the PAH population in the diffuse or neutral
ISM set by the average metallicity of the galaxy. This general
offset also follows trends observed in previous works that
found that the PAH fraction correlates positively with
metallicity in nearby galaxies (Draine et al. 2007; Rémy-Ruyer
et al. 2015; Chastenet et al. 2019; Galliano et al. 2021)
although it should be noted that the sample included in this
work covers a small range of metallicity.
Figure 3 shows the same variations, with metallicity

information. We show the 2D histograms of RPAH as a function
of IH H HI 2Sa + , color coded by the median ( )12 log O H+
metallicity in each bin. There is a visible color difference
between each galaxy but no clear gradient. This implies that
while the average metallicity of each galaxy seems to influence
the PAH fraction, the moderate local metallicity variations are
not having a large effect on RPAH.
In the middle right panel of Figure 2, we show the variations

of RPAH as a function of the fraction of molecular gas to total
cold gas fraction, as traced by CO. Behaviors vary between
each galaxy, showing either a similar profile to that of RPAH

with IH H HI 2Sa + (NGC 1365 and NGC 628 reflect the
similarity in spatial distribution of CO and Hα emission at
these scales; Schinnerer et al. 2019), a rather flat trend
(IC 5332, which has little CO), or a ∼20% increase to a
maximum value, followed a decrease in RPAH (NGC 7496).
This could suggest that the abundance of PAHs is not
particularly sensitive to the molecular fraction, compared to
the ionized gas content. Chastenet et al. (2023) found that the
average grain size of the global PAH population (as traced by
the 3.3/7.7 μm ratio; e.g., Maragkoudakis et al. 2020; Draine
et al. 2021; Rigopoulou et al. 2021) is more sensitive to the
fraction of molecular gas.
In the bottom left panel of Figure 2, we plot the median

values of RPAH in different galactic environments, identified
by Querejeta et al. (2021). We use their spatial mask to
separate pixels in five different categories (see their Table 1).
Figure 4 shows the masks projected to the RPAH maps, for a
visual representation of the different environments. In the
bottom-leftpanel of Figure 2, it appears that there is no

6

The Astrophysical Journal Letters, 944:L11 (10pp), 2023 February 20 Chastenet et al.



striking differences between environments, again showing
minimal variations of a few tens of percent, for individual
galaxies. We also show the median and associated SEM for
all pixels falling into each category with black-filledstar
symbols. Here, we can see that RPAH is the highest in the bar
and interarm regions, with lower values in the spiral arms,
followed by the center, and finally in the disk. Although this
approach is limited by the number of targets at this stage, it
shows promising results. The higher fraction of PAHs in the

interarms tracks with a less harsh environment due to star
formation and a possibly more HI dominated ISM. Adding
more targets to this approach will provide a generic view of
the variation of the PAH fraction in the different phases of
nearby galaxies.
Future work will improve on this work by more finely

binning the data. For example, it will be interesting to
investigate the sensitivity of each parameter to the S/N
measured in the MIRI data. It will also be possible to test a

Figure 3. 2D histograms of the IH H HI 2Sa + and the RPAH, color coded by metallicity, using the gradient from PHANGS–MUSE. The more transparent colors indicate
bins with at least 10 hits, while the solid colors indicate those with at least 100 hits per bin.
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Voronoï binning, to check whether the trends seen in Figure 2
would be significantly pulled down by taking into account
more low-S/N pixels.

4. Conclusions

With the advent of the JWST, we can now probe individual
mid-IR emission features on spatial scales never achieved
before outside the Local Group. In this Letter, we have used a
combination of the JWST/MIRI F770W, F1130W, and
F2100W filters to trace the abundance of PAHs relative to

small dust grains in four nearby galaxies, IC 5332, NGC 628,
NGC 1365, and NGC 7496, as part of the Treasury GO
program PHANGS–JWST #2107.
We present maps of RPAH≡ (F770W+ F1130W)/F2100W

in these first four targets. This ratio traces the relative fraction of
PAHs (the F770W and F1130W bands) to small dust grains
(from the F2100W band). The ratio RPAH decreases in
H II regions, showing that the PAH fraction drops there, which
is further discussed in Egorov et al. (2023). We track the
variations of the abundance ratio as a function of the ISM
content as traced by CO, Hα, HI, and metallicity measurements.

Figure 4. RPAH maps colored by the environmental masks from Querejeta et al. (2021): center in red, bar in green, interarms in gray, spiral arms in blue, and disk in
orange. We use this separation to measure the median RPAH in each phase individually, and collectively, in Figure 2.
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We find that RPAH as a function of ionized gas fraction (traced by
IH H HI 2Sa + , Figure 2, bottom left panel) shows a similar trend in
all the targets: a rather flat distribution up to a value of

( )MI 10 erg s kpc pcH H H
37.5 1 2 2 1

I 2 S ~a +
- - - - for all galaxies,

at which the abundance ratio systematically decreases. The
variations with the fraction of molecular gas (Figure 2, bottom
right panel) are rather small. This work sets the stage for future
research to refine how the local environment influences the
relative PAH fraction. As JWST data reduction methods are
improved and the sample of galaxies with this coverage expands,
the conditions in which PAHs are found will be better
established. This early study provides insights into how global
metallicity and ISM environment can effect the relative PAH
population and shows the improvements that JWST observations
bring to determining the answers to these questions.
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