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Abstract

This is the second paper in a series that utilizes integral 8eld spectroscopy from MaNGA, NUV imaging from

Swift/UVOT, and NIR imaging from 2MASS to investigate dust attenuation properties on kpc scales in nearby

galaxies. We apply the method developed in our previous work to the updated SwiM_v4.2 catalog, and measure

the optical attenuation curve and the attenuation in three NUV bands for 2487 spaxels selected from 91 galaxies

with S/N> 20 and AV > 0.25. We classify all spaxels into two subsets: star-forming (SF) regions and non-SF

regions. We explore the correlations of optical opacity (AV) and the optical and NUV slopes of the attenuation

curves (AB/AV and Aw2/Aw1) with a broad range of stellar population and emission-line properties, including

speci8c surface brightness of Hα emission (ΣHα/Σ*), stellar age, stellar and gas-phase metallicity, and

diagnostics of recent star formation history. Overall, when comparing SF and non-SF regions, we 8nd that AV and

AB/AV exhibit similar correlations with all the stellar population and emission-line properties considered, while

the NUV slopes in SF regions tend to be Batter than those in non-SF regions. The NUV slope Aw2/Aw1 exhibits an
anti-correlation with ΣHα/Σ*, a trend that is primarily driven by the positive correlation between Aw2/Aw1 and

Σ*. The NUV slope Battens in SF regions that contain young stellar populations and have experienced recent star

formation, but it shows no obvious dependence on stellar or gas-phase metallicity. The spatially resolved dust

attenuation properties exhibit no clear correlations with the inclination of host galaxies or the galactocentric

distance of the regions. This 8nding reinforces the conclusion from Paper I that dust attenuation is primarily

regulated by local processes on kpc scales or smaller, rather than by global processes at galactic scales.

Key words: (ISM:) dust, extinction – (ISM:) HII regions – galaxies: evolution – galaxies: ISM

1. Introduction

Dust is ubiquitously distributed throughout the interstellar

medium, absorbing and scattering stellar and nebular radiation

at wavelengths shorter than the near-infrared (NIR) while re-

emitting it in the mid-infrared and far-infrared (e.g., da Cunha

et al. 2008; Galliano et al. 2018). Consequently, despite

constituting only a small fraction of the baryonic mass

(Rémy-Ruyer et al. 2014; Driver et al. 2018), interstellar dust

plays a crucial role in shaping a galaxy’s observed spectral

energy distribution (SED). The wavelength-dependent extinc-

tion of starlight along different sightlines—referred to as dust

extinction curves—is determined by dust absorption and

scattering and depends on the chemical composition and size

distribution of dust grains (Weingartner & Draine 2001).

Extinction curves can be directly measured only for the Milky

Way and a few nearby galaxies (e.g., Prevot et al. 1984; Clayton

& Martin 1985; Fitzpatrick & Massa 1986; Cardelli et al. 1989;

Gordon & Clayton 1998; Fitzpatrick 1999; Gordon et al. 2003;

Clayton et al. 2015). For more distant galaxies, the observed

wavelength-dependent dimming of light—described as dust

attenuation curves—accounts not only for absorption and

scattering but also for additional effects such as light scattered

into the line of sight, as well as the complex spatial distribution

of dust relative to the stars (Calzetti 2001). A fundamental task

in extragalactic astrophysics is to measure dust attenuation

curves and understand the underlying mechanisms that shape

them. This is essential for accurately recovering the intrinsic

SED and correctly measuring key physical properties of

galaxies (Conroy 2013; Salim & Narayanan 2020).

For a galaxy or a local region within a galaxy, the dust

attenuation curve is obtained by comparing the observed

spectrum or SED with its intrinsic, dust-free counterpart.

Broadly, the intrinsic spectrum or SED can be obtained using

two categories of methods, either through empirical comparison

with selected reference galaxies that are less attenuated (e.g.,

Calzetti et al. 1994, 1997, 2000; Kinney et al. 1994; Johnson

et al. 2007; Wild et al. 2011; Battisti et al. 2016, 2017a, 2017b),

or by 8tting the observed spectrum/SED with stellar population
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models (e.g., Spinrad & Taylor 1971; Faber 1972; Sawicki &

Yee 1998; Papovich et al. 2001; Kauffmann et al. 2003; Salim

et al. 2005, 2007; Noll et al. 2009; Conroy 2013; Leja et al.

2017; Boquien et al. 2019, 2022; Johnson et al. 2019; Zhou

et al. 2019; Jones et al. 2022; Nagaraj et al. 2022; Belles et al.

2023; Zhou et al. 2023; Humire et al. 2025). Over the past three

decades, numerous observational studies have employed both

categories of methods to measure attenuation curves and

investigate their correlations with galactic properties on global

scales, spanning both the local Universe and high redshifts (see

Salim & Narayanan 2020 for a comprehensive review).

These studies have consistently shown that dust attenuation

curves vary in three key aspects: the overall slope from the optical

to the ultraviolet (UV), which is typically approximated by a power

law; the excess attenuation around 2175 Å, commonly referred to

as the 2175Å bump; and their relationship with nebular attenuation,

often quanti8ed using the Balmer decrement of emission lines.

Early studies found that the attenuation curves of local starburst

galaxies tend to have shallow slopes, a weak or absent 2175Å
bump, and an average stellar-to-nebular color excess ratio of

E(B − V )star/E(B − V )gas ≈ 0.44 (Calzetti et al. 1994, 2000). In

contrast, relatively quiescent galaxies, such as the Milky Way,

typically exhibit steeper attenuation slopes and a prominent 2175Å
bump (e.g., Cardelli et al. 1989; Fitzpatrick 1999). It is now well

established that attenuation curves span a broad range in both UV-

through-optical slopes and the strength of the 2175Å bump,

encompassing curves with no 2175Å bump and slopes shallower

than the Calzetti curve, as well as those with strong 2175Å bumps

and slopes steeper than the Milky Way-type curves. The ratio of

E(B − V )star/E(B − V )gas is also found to span a wide range from

0.44 to ≳1, depending on the mass, star formation rate (SFR), and

axis ratio of galaxies (e.g., Wild et al. 2011; Wuyts et al. 2011;

Zahid et al. 2017). In addition, the slopes of attenuation curves are

found to be strongly correlated with the optical opacity, with

shallower slopes in galaxies of lower visual attenuation. As

summarized in Salim & Narayanan (2020), both the correlations

between the slope and optical opacity and the variation of the

2175Å bump may be explained as consequences of geometric and

radiative transfer effects based on theoretical studies.

Therefore, spatially resolved observations down to the scale

of star-forming regions and covering both the optical and UV

bands are essential for disentangling the effects of local and

galaxy-wide processes on variations in dust attenuation curves.

Over the past decade, integral 8eld spectroscopy observations

have facilitated numerous studies investigating spatially

resolved dust attenuation in nearby galaxies at kiloparsec

scales or smaller (e.g., Kreckel et al. 2013; Jimmy et al. 2016;

Bassett et al. 2017; Li et al. 2019, 2020, 2021; Greener et al.

2020; Lin & Kong 2020; Teklu et al. 2020; Rupke et al. 2021;

Ji et al. 2023; Li & Li 2024; Lin & Yan 2024). For instance, in

a series of studies on optical dust attenuation using data from

the Mapping Nearby Galaxies at Apache Point Observatory

survey (MaNGA; Bundy et al. 2015), Li et al. (2020)

developed a novel method to derive model-independent

attenuation curves from optical spectra. This method was

subsequently applied in Li et al. (2021) to conduct a

comprehensive analysis of the correlations between stellar

and nebular attenuation and a broad range of stellar population

and emission-line properties, and in Li & Li (2024) to further

examine the radial variations of these correlations. The

measurements of optical dust attenuation properties, as well

as stellar population and emission-line properties for the 8nal

sample of MaNGA, are publicly released in Li & Li (2023).

Their 8ndings revealed that the value of E(B − V )star/
E(B − V )gas at kiloparsec scales spans an even larger range

than previously observed at galactic scales. More importantly,

their results suggest that stellar age is the primary driver of

variations in E(B − V )star/E(B − V )gas, implying that both

young and old stellar populations may play signi8cant roles in

shaping the properties of dust attenuation. Recently, a spatially

resolved study of the multiband SED of the nearby galaxy

NGC 253 further reinforced this 8nding, revealing a clear

correlation between the difference in stellar and nebular

attenuation and stellar age (Humire et al. 2025).

In recent years, UV photometry has been incorporated

alongside optical integral 8eld spectroscopy (IFS) data, enabling

the inclusion of the UV slope in studies of spatially resolved dust

attenuation. Such studies have been conducted in individual

nearby galaxies, including M81 and Holmberg IX (Hoversten

et al. 2011), M82 (Hutton et al. 2014, 2015), the Small Magellanic

Cloud (Hagen et al. 2017), NGC 628 (Decleir et al. 2019), the

Milky Way (Ferreras et al. 2021), and NGC 253 (Humire et al.

2025). Additionally, such analyses have been extended to samples

of galaxies across the local Universe (e.g., Molina et al. 2020a;

Belles et al. 2023; Duffy et al. 2023; Zhou et al. 2023; Battisti

et al. 2025). For instance, utilizing NUV photometry from Swift/
UVOT and optical IFS data from MaNGA, as provided by the

SwiM_v3.1 catalog (Molina et al. 2020b), in addition to NIR

imaging from 2MASS. Zhou et al. (2023, hereafter Paper I)

applied the technique of Li et al. (2020) and the Bayesian spectral

8tting code BIGS developed in Zhou et al. (2019) to measure the

2175Å bump and optical attenuation curve for a sample of kpc-

sized regions in nearby galaxies. They found that previously

established correlations—namely, the anti-correlation between the

attenuation curve slope and optical opacity, as well as the decrease

in 2175Å bump strength with increasing star formation rate—

persist at kpc scales. This 8nding strongly suggests that dust

attenuation is primarily regulated by local processes on kpc scales

or smaller, rather than by global processes at galactic scales.

Following Paper I, this is the second paper in a series studying

dust attenuation at kiloparsec scales in nearby galaxies, utilizing

NUV photometry from Swift/UVOT, optical IFS data from

MaNGA, and NIR photometry from 2MASS. This paper extends

the work of Paper I by employing the latest version of the SwiM

2

Research in Astronomy and Astrophysics, 25:065017 (15pp), 2025 June Guo et al.



catalog, SwiM_v4.2 (Molina et al. 2023), which is nearly four

times larger than the SwiM_v3.1 catalog used in Paper I.

Additionally, we classify all kpc-sized regions in the catalog into

two subsamples: star-forming (SF) regions and non-SF regions.

This classi8cation allows us to investigate dust attenuation

properties separately for regions dominated by young stellar

populations and star formation-related processes, and for regions

dominated by older populations and diffuse ionized gas.

Furthermore, while Paper I primarily examined the speci8c

SFR, this work incorporates a broader range of stellar population

and emission-line properties into the analysis, including stellar

age, stellar and gas-phase metallicity, and diagnostics of recent

star formation history. In this paper, we focus on optical opacity,

characterized by the V-band attenuation (AV), and the slopes of

the attenuation curve in the optical and NUV. In the next paper

(Paper III, R.N. Guo et al. 2025, in preparation), we will

investigate the 2175Å bump and its correlations with stellar

population and emission-line properties. In the fourth paper

(Paper IV, Guo et al. 2025, in preparation), we will use the

attenuation curve measurements obtained in this study to

constrain a two-component dust model, enabling us to derive

the distributions of dust grain sizes and the fractional contribu-

tions of dust mass from silicate and graphite compositions.

This paper is organized as follows. In Section 2, we describe

the data used in this work, along with the methods for measuring

stellar population and emission-line properties. We present our

results in Section 3, discuss our 8ndings in Section 4, and

summarize our conclusions in Section 5. Throughout this paper,

we assume a standard ΛCDM cosmology with Ωm = 0.3,

ΩΛ = 0.7, and H0 = 70 km s−1Mpc−1.

2. Data and Methodology

2.1. SwiM_v4.2, MaNGA and 2MASS

We use the latest version of the Swift/UVOT+MaNGA

(SwiM) Value-Added Catalog, SwiM_v4.2, which is publicly

available from the SDSS website5 and described in detail in

Molina et al. (2023). The SwiM_v4.2 catalog includes 559

galaxies, nearly four times more than the original SwiM_3.1

catalog (Molina et al. 2020b) used in Paper I. By construction, the

SwiM galaxies have optical IFS from MaNGA (Bundy et al.

2015; Yan et al. 2016a), as well as NUV photometry from Swift/
UVOT (Roming et al. 2005) in three bands: uvw2, uvm2, and
uvw1, centered at 1928Å, 2246Å, and 2600Å, respectively. The

uvm2 8lter is centered near 2175Å, thus allowing the

investigation of the UV bump feature in dust attenuation curves.

The galaxies in SwiM_v4.2 are selected by cross-matching the

8nal sample of MaNGA with the UVOT data archive as of 2021

August. MaNGA is one of the three major experiments of the

SDSS-IV project (Blanton et al. 2017), accomplished over a period

of six years from 2014 July through 2020 August (Bundy et al.

2015). The full MaNGA sample consists of 10,010 unique

galaxies selected from the NASA Sloan Atlas (NSA; Blanton

et al. 2011), covering a redshift range of 0.01 < z < 0.15 with a

median redshift of z ∼ 0.03 and a stellar mass range of

5× 108M⊙�M*� 3× 1011M⊙ (Wake et al. 2017). The galaxies

were observed with a typical exposure time of 3 hr, using 17

pluggable hexagonal-formatted Integral Field Units (Drory et al.

2015) that are fed to the two dual-channel BOSS spectrographs on

the Sloan 2.5m telescope (Gunn et al. 2006; Smee et al. 2013) to

obtain IFS data with a 8eld of view ranging from 12″ to 32″,

effective spatial resolution of FWHM ∼ 2.5, and spectral

resolution of R ∼ 2000 in the wavelength range from 3622 to

10354Å (Law et al. 2015). The observational data reach an r-band

continuum signal-to-noise ratio (S/N) of 4–8 per Å per 8ber at

1–2 effective radii (Re) of galaxies. MaNGA raw data are reduced

with the Data Reduction Pipeline (DRP; Law et al. 2016, 2021) to

produce a data cube for each galaxy, with a spaxel size of

0.5 × 0.5 and absolute Bux calibration better than 5% for more

than 80% of the wavelength range (Yan et al. 2016a, 2016b).

Additionally, the Data Analysis Pipeline (DAP) performs full

spectral 8tting to the DRP data cubes, providing measurements of

stellar kinematics, emission lines, and spectral indices (Bel8ore

et al. 2019; Westfall et al. 2019). The DRP and DAP data products

of all the MaNGA galaxies are released as part of the 8nal data

release of SDSS-IV (DR17; Abdurro’uf et al. 2022).

All 559 galaxies in SwiM_v4.2 have UVOT observations in

uvw1 and uvw2, while 490 also have observations in uvm2.
In addition to a catalog that provides integrated photometry

from Swift, SwiM_v4.2 also includes two-dimensional maps

of numerous emission lines and spectral indices as measured

by the MaNGA DAP, as well as Swift/UVOT images in uvw1
and uvw2 (also uvm2 when available) and SDSS images in

ugriz. All maps and images are convolved and resampled to

match the spatial resolution and sampling of the uvw2 band,

which has a point-spread function (PSF) with a full width at

half maximum (FWHM) of 2.92 and a pixel size of 1″.

Figure 1 displays all the galaxies in SwiM_v4.2 as gray dots in

the color-mass diagram (g − r versus
*

Mlog10 ; left panel) and

the diagram of SFR and mass (log SFR10 versus
*

Mlog10 ;

right). Here, g − r and M* are taken from the NSA, and SFRs

are from the GSWLC-X2 catalog (Salim et al. 2018). In the

8gure, the MaNGA DR17 sample is plotted as background

contours for comparison. As can be seen, the SwiM_v4.2

catalog spans similarly wide ranges in these parameters.

Plotted in red circles are the galaxies in the earlier SwiM_v3.1

catalog, which was described in detail in Molina et al. (2020b)

and has been used in several works to study spatially resolved

dust attenuation in nearby galaxies (Molina et al. 2020a; Duffy

et al. 2023; Zhou et al. 2023).

For each of the 559 SwiM galaxies, we retrieved its KS-band

(2.16 μm) atlas image from the 2MASS data archive

5
https://www.sdss4.org/dr17/data_access/value-added-catalogs/?vac_

id=swift-manga-value-added-catalog
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(Skrutskie et al. 2006). Compared to the SwiM images, the

2MASS images have the same sampling of 1″ per pixel and a

similar spatial resolution of FWHM∼ 2.5–3.5. Following

Paper I, we simply resample the 2MASS images to match the

sampling of the SwiM images, without performing additional

resolution matching, which would lead to Bux differences of

<1% due to the similar spatial resolutions.

2.2. Deriving and Characterizing Dust Attenuation
Curves

For each spaxel of each galaxy in SwiM_v4.2, we apply the

same methodology as described in Paper I to derive the

attenuation curve across the full wavelength range from NUV

to NIR. Readers are referred to Paper I for a detailed

description of our method and tests. Here, we provide a brief

overview of the process, which consists of three steps. First,

we use the technique of Li et al. (2020) to derive a relative

attenuation curve from the MaNGA optical spectrum and

apply it to obtain an attenuation-corrected spectrum with an

arbitrary Bux unit. Next, we employ the Bayesian spectral

8tting code (BIGS. Zhou et al. 2019) to 8t the attenuation-

corrected spectrum, yielding the best-8t model spectrum that

spans the full wavelength range from NUV to NIR. Finally,

assuming that dust attenuation in the NIR band is negligible,

we use the KS-band image to calibrate the absolute Bux of the

dust-free best-8t model spectrum. We then derive the absolute

attenuation curve in the optical and determine the attenuation

in the three NUV bands by comparing the observed spectrum

and images with the model spectrum.

To characterize the dust attenuation curves, we measure the

following parameters from each curve: (1) AV, the optical

opacity, de8ned as the attenuation in the V-band; (2) AB/AV,

the optical slope of the attenuation curve, given by the

attenuation ratio between the B (λ = 4400 Å) and V

(λ = 5500 Å) bands; and (3) Aw2/Aw1, the NUV slope,

de8ned as the attenuation ratio between the uvw2 and uvw1

bands. In the literature, another commonly used parameter

for the optical slope is the total-to-selective attenuation ratio

in the V-band, de8ned as RV ≡ AV/E(B − V ), where

E(B − V ) ≡ AB − AV is the color excess. By this de8nition,

AB/AV is related to RV as / = +A A R1B V V

1. For example, the

standard Calzetti curve with RV = 4.05 gives AB/AV = 1.25

(Calzetti et al. 1994, 2000), while the Milky Way-like curve

with RV = 3.1 yields AB/AV = 1.32 (Cardelli et al. 1989). The

NUV slope is Aw2/Aw1 = 1.19 for the Calzetti curve and 1.24

for the Milky Way curve.

Tests on mock spectra, as conducted in Paper I, demon-

strated that our method can reliably recover the average dust

attenuation properties in individual spaxels of SwiM galaxies,

provided that the spectral S/N is suf8ciently high. We adopt

the same selection criteria as in Paper I to identify spaxels for

this study: S/N > 20 and AV > 0.25. Here, S/N refers to the

S/N in the continuum, measured around 5500 Å. Applying

these criteria, we obtain a total of 2487 spaxels across 91

galaxies. These galaxies are represented as blue dots in

Figure 1, where the size of each dot is proportional to the

number of selected spaxels contributed by the galaxy. Both the

number of spaxels and the number of host galaxies are

increased by about three times compared with Paper I, which

included 750 spaxels across 28 galaxies under the same

selection criteria. Notably, the selected galaxies are predomi-

nantly blue and star-forming, and they tend to be more massive

than those in the parent sample.

2.3. Measuring Stellar Populations and Emission Lines

Using the attenuation curves derived above, we correct the

observed MaNGA spectrum in each spaxel for dust attenua-

tion. We then perform full spectral 8tting on the dust-corrected

spectrum, extracting both stellar population parameters from

the best-8t stellar spectrum and emission-line parameters from

the starlight-subtracted spectrum. The methodology is

described in detail in Li et al. (2021). In brief, we 8t the

Figure 1. Left: The global g − r color vs. stellar mass diagram for the SwiM_v4.2 catalog (gray 8lled circles), compared with the full sample of MaNGA galaxies,

shown as black contours. Red open circles represent galaxies included in the earlier SwiM_v3.1 catalog, while blue 8lled circles indicate galaxies from SwiM_v4.2

that contain at least one spaxel meeting our selection criteria. The size of the circles represents the relative number of selected spaxels per galaxy. Right: The global

star formation rate vs. stellar mass diagram, with all symbols, lines, and colors consistent with those in the left panel.
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dust-corrected spectra using a set of 150 simple stellar

populations (SSPs) selected from the SSP library of Bruzual

& Charlot (2003, BC03). This library provides model spectra

for 1326 SSPs at a spectral resolution of 3, covering 221 ages

from 0 to 20 Gyr and six metallicities ranging from 0.005Z⊙ to

2.5Z⊙. The models are computed using the initial mass

function (IMF) of Chabrier (2003) and the Padova evolu-

tionary tracks (Bertelli et al. 1994). Each spectrum is 8tted

with a linear combination of the SSPs, with the effect of stellar

velocity dispersion taken into account by convolving the

spectra of the SSPs with a Gaussian. During the 8tting, we

have carefully masked out all the detected emission lines

following the scheme described in Li et al. (2005).

Based on the best-8t stellar spectrum and the corresponding

fractional contributions of the SSPs, we then measure the

following stellar population parameters:

1.
*

log10 —logarithm of the stellar mass surface density in

units of M⊙kpc
−2.

2. tlog L10 and tlog M10 —logarithm of the luminosity-

weighted and mass-weighted stellar age in units of yr.

3. ZL and ZM—logarithm of the luminosity-weighted and

mass-weighted stellar metallicity in units of solar

metallicity Z⊙, where Z⊙ = 0.02.

4. Dn4000—the narrow-band version of the 4000 Å break

(Balogh et al. 1999).

5. EW(HδA)—the equivalent width of the Hδ absorption

line in units of Å.

We subtract the best-8t model spectrum from the observed

spectrum to isolate the emission-line spectrum. Each emission-

line is then 8tted with either a single Gaussian or a double

Gaussian function, providing measurements of the Bux,

surface brightness, central wavelength, line width, and

equivalent width (EW). To correct for the effects of gas

attenuation, we calculate the Balmer decrement using the

observed Hα/Hβ Bux ratio and assume case-B recombination.

From Hα/Hβ, we estimate the gas attenuation, quanti8ed by

the color excess E(B − V )gas, and use it to correct the Bux of

all emission lines. Based on these emission-line measurements,

we derive the following parameters to characterize the gas-

related properties of each spaxel:

1. log10 H —logarithm of the surface brightness of the Hα

emission-line in units of erg s−1kpc−2.

2. log sSFR10 —logarithm of the speci8c star formation rate

(sSFR) de8ned as the ratio of SFR to stellar mass in a

given spaxel. We estimate the SFR for each spaxel from

the Hα luminosity using the estimator from Kennicutt

(1998). It is worth noting that the SFR estimated in this

way is reliable only for SF regions where Hα emission is

dominantly contributed by young massive stars.

3. ( )/
*

log10 H —logarithm of the speci8c surface

brightness of Hα. For SF regions, this parameter is

equivalent to log sSFR10 de8ned above.

4. ( )log EW H10 —logarithm of the equivalent width of the

Hα emission-line in units of Å.

5. ( )/+12 log O H10 O3N2—the gas-phase metallicity esti-

mated using the O3N2 indicator: O3N2 ≡ ([O III]5007/
Hβ)/([N II]6583/Hα) (Marino et al. 2013).

6. ( )/+12 log O H10 R23—the gas-phase metallicity esti-

mated using the R23 indicator: R23 ≡ ([O III]
5007, 4959 + [O II]3727)/Hβ (Nakajima et al. 2022).

7. N2S2—logarithm of the Bux ratio between emission lines

[N II]λ6583 and [S II]λ6717, a parameter that is sensitive

to both gas-phase metallicity and ionization parameter.

2.4. Classi4cation of SF and Non-SF Regions

We classify all spaxels in our sample into two categories: SF

and non-SF regions, based on the diagnostic diagram developed

by Ji & Yan (2020). This diagram is derived by projecting the

traditional BPT diagrams (Baldwin et al. 1981) into a new

parameter space, allowing for a clearer separation of different

ionization models. Derived this way, the new parameters, P1 and

P2, are linear combinations of ([ ] )/N2 log N II 6583 H10 ,

(([ ] [ ] ) )/+S2 log S II 6717 S II 6731 H10 , and

([ ] )/R3 log O III 5007 H10 . The left panel of Figure 2 shows

the diagram of P1 versus P2 for the SF and non-SF spaxels in our

sample, separated by the blue dashed line from Ji & Yan (2020)

and plotted as blue and yellow dots, respectively. For

comparison, the gray contours/dots represent the distribution of

all spaxels with S/N> 3 from the full sample of MaNGA

galaxies. The right panel presents the SF and non-SF regions on

the log10 H versus
*

log10 plane. The dashed lines represent

different constant values of ( )/
*

log10 H , which, for SF

regions, corresponds to log sSFR10 . As expected, while the two

types of regions exhibit some degree of separation in this

diagram, they also show signi8cant overlap. Compared to the

parent MaNGA sample, our sample is dominated by relatively

dense regions with Σ* ≳ 107.5M⊙ kpc
−2.

3. Results

3.1. Mutual Relation Between AV, AB/AV and Aw2/Aw1

We begin by examining the interrelationships between optical

opacity, characterized by AV, and the slopes of the attenuation

curves in the optical (AB/AV) and NUV (Aw2/Aw1), as shown in

Figure 3. The results are presented separately for SF and non-SF

regions. In both cases, the optical slope AB/AV exhibits an

inverse correlation with AV. The NUV slope Aw2/Aw1 shows a

similar but weaker anti-correlation with AV in non-SF regions,

while this correlation is nearly absent in SF regions.

Additionally, the optical and NUV slopes display a slight

positive correlation in non-SF regions but appear uncorrelated in
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SF regions. Overall, these 8ndings are consistent with those

reported in Paper I (see their Figure 7), where similar trends

were observed across all regions collectively. Beyond the results

of Paper I, we also 8nd that non-SF regions generally exhibit

steeper NUV slopes than SF regions, even when AV and AB/AV

are restricted to narrow ranges.

3.2. Dependence on sSFR and Recent Star Formation
History

In the top panels of Figure 4, we examine the correlations

between attenuation properties—characterized by optical opa-

city (AV) and the slopes of the attenuation curves in the optical

(AB/AV) and NUV (Aw2/Aw1)—and the speci8c surface bright-

ness of the Hα emission-line, ΣHα/Σ*. In SF regions, this

parameter is essentially equivalent to the sSFR, as noted earlier.

SF and non-SF regions are plotted in different colors. For

clarity, we label the bottom x-axis with ΣHα/Σ* and the top x-

axis with sSFR to facilitate direct comparison between these

parameters. Consistent with Paper I, we 8nd that in both SF and

non-SF regions, AV increases with ΣHα/Σ*, while the optical

slope AB/AV shows no clear correlation with this parameter.

However, unlike Paper I, which found the NUV slope Aw2/Aw1
to be nearly independent of sSFR, we identify a signi8cant anti-

correlation between these two properties in both SF and non-SF

regions. This discrepancy is likely due to several factors in this

study, including the larger (and potentially different) sample, the

SF/non-SF classi8cation, and the slightly wider sSFR range.

In the middle and bottom panels of Figure 4, we present the

three attenuation curve parameters as functions of the Hα

surface brightness (ΣHα) and the surface density of stellar

mass (Σ*). For the optical slope AB/AV, we 8nd no clear

dependence on either ΣHα or Σ*. In contrast, the optical

opacity AV shows a positive correlation with ΣHα but exhibits

little to no correlation with Σ*. This suggests that the positive

correlation between AV and ΣHα/Σ* seen in the top-left panel

is primarily driven by the relationship between AV and ΣHα.

For the NUV slope Aw2/Aw1, we 8nd no or weak dependence

on ΣHα and a positive correlation with Σ*. Therefore, the anti-

correlation between Aw2/Aw1 and ΣHα/Σ* as observed in the

top-right panel is primarily driven by the correlation of

Aw2/Aw1 with Σ*, rather than with ΣHα. This result indicates

that the steeper NUV slopes in non-SF regions compared to SF

Figure 2. Left: The reprojected BPT diagram from Ji & Yan (2020), with the blue dashed line indicating the division between star-forming (SF) and non-SF regions.

Right: The diagram of Hα surface brightness (ΣHα) vs. surface stellar mass density (Σ*), where the parallel dashed lines denote constant values of speci8c Hα

surface brightness, i.e., ΣHα/Σ*. In both panels, blue dots/contours and yellow crosses/contours represent the SF and non-SF regions used in this study,

respectively. The gray contours show the distribution of all spaxels with S/N > 3 from the full MaNGA sample, with the outermost contour enclosing 95% of the

sample, while gray dots represent individual spaxels beyond that contour level.
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Figure 3.Mutual correlations among AV, AB/AV, and Aw2/Aw1 for SF regions (light blue contours) and non-SF regions (orange contours) in our sample. The blue and

brown symbols with error bars represent the median values and the associated 1σ scatter of these correlations. For comparison, the horizontal dashed lines in the left

and middle panels and the triangles in the right panel indicate the corresponding values from the Calzetti curve and Milky Way-type curves.
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regions, as seen in Figure 3, are primarily attributed to the

relatively high surface stellar mass densities in non-SF regions.

One might question whether the observed anti-correlation

between Aw2/Aw1 and ΣHα/Σ* is an independent relationship or
merely a consequence of the correlations between Aw2/Aw1 and
AV (middle panel of Figure 3) and between AV and ΣHα/Σ*
(top-left panel of Figure 4). To investigate this possibility, we

divide both SF and non-SF regions into subsamples based on AV

and examine how Aw2/Aw1 correlates with ΣHα/Σ*, ΣHα, and

Σ* within these subsamples. The results, shown in Figure 5,

reveal that all previously identi8ed correlations in the full

samples of SF and non-SF regions remain unchanged even

when AV is restricted to narrow ranges. This 8nding con8rms

that the anti-correlation between Aw2/Aw1 and ΣHα/Σ* is

intrinsic and not driven by the other two correlations.

In Figure 6, we further investigate the dependence of

attenuation curve properties on recent star formation history

(SFH), using three observational diagnostics: EW(Hα),

Dn4000, and EW(HδA). The 8rst diagnostic, EW(Hα),

represents the equivalent width of the Hα emission-line. This

parameter is widely used as a proxy for the sSFR, effectively

measuring the strength of ongoing star formation. As expected,

EW(Hα) exhibits correlations with dust attenuation properties

similar to those observed in the top panels of Figure 4. The

second parameter, Dn4000, quanti8es the strength of the

continuum break around 4000 Å. It is particularly sensitive to

stellar populations formed within the past 1–2 Gyr. The third

parameter, EW(HδA), measures the equivalent width of the Hδ

absorption line, serving as an indicator of massive stars formed

over the past few Myr. Together, these three diagnostic

parameters provide a broad picture of the recent SFH in a

given region, covering timescales from the present back to

approximately 1–2 Gyr ago. As shown in the 8gure, both SF

and non-SF regions exhibit similar correlations between AV

and AB/AV and the recent SFH diagnostics. However, the NUV

slope, Aw2/Aw1, behaves differently between the two types of
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Figure 4. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of the logarithm of speci8c

Hα surface brightness (ΣHα/Σ*, top row), Hα surface brightness (ΣHα, middle row), and surface stellar mass density (Σ*, bottom row). The results are presented

separately for SF regions and non-SF regions, with the same symbols/lines/colors as in Figure 3.
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regions. In non-SF regions, it shows little to no dependence on

Dn4000 and EW(HδA), whereas in SF regions, a signi8cant

correlation is observed. Speci8cally, the NUV slope of

attenuation curves becomes Batter as Dn4000 decreases or

EW(HδA) increases, both of which indicate the presence of

recently formed young stellar populations.

3.3. Dependence on Age and Metallicity

In Figure 7, we explore how dust attenuation properties

depend on the average stellar age, weighted either by

luminosity (tL) or mass (tM). Results are shown separately

for SF and non-SF regions. The optical slope AB/AV exhibits

little to no dependence on either tL or tM, across both SF and

non-SF regions. In contrast, we observe a negative correlation

between AV and stellar age, as well as a positive correlation

between Aw2/Aw1 and stellar age. This aligns with the

previously noted dependence of AV and Aw2/Aw1 on Dn4000,

which also serves as an indicator of the mean stellar age of the

population.

In Figure 8, we present the attenuation parameters as

functions of metallicity, both stellar and gas-phase. The 8rst

two rows of panels show the results for luminosity-weighted

(ZL) and mass-weighted (ZM) stellar metallicity. Overall, the

dependence on stellar metallicity is weak for all three dust

attenuation parameters across both SF and non-SF regions,

except for a slight increase in Aw2/Aw1 with increasing

metallicity in SF regions.

In the next two rows of panels in Figure 8, we further

explore the relationship between dust attenuation parameters

and gas-phase metallicity, using the oxygen abundance

( )/+12 log O H10 as estimated by O3N2 and R23 indicators.

While we display spaxels from both SF and non-SF regions,

oxygen abundance estimates are meaningful only for SF

regions. Therefore, we present the median and scatter only for

SF regions in each panel. As shown, the dust attenuation

parameters exhibit a rather weak dependence on oxygen

abundance, consistent with the trends observed for stellar

metallicity. However, a positive correlation between Aw2/Aw1
and gas-phase metallicity is also noticeable in SF regions.

In the bottom panels of Figure 8, we examine the three

attenuation parameters as functions of N2S2, de8ned as

([ ] [ ] )/log N II 6583 S II 671710 . This parameter is sensitive

to both gas-phase metallicity and the ionization parameter. At

a 8xed ionization level, metal-poorer regions tend to have

smaller N2S2 values (Lin & Kong 2020). Similar to the results

for stellar metallicity and oxygen abundance, both the optical

Figure 5. The NUV slope (Aw2/Aw1) of attenuation curves is shown as a function of speci8c Hα surface brightness (left panels), Hα surface brightness (middle

panels), and surface stellar mass density (right panels) for SF regions (upper panels) and non-SF regions (lower panels). In each panel, the dark and light gray regions

represent the 1σ and 2σ scatter around the median relation of the full sample, respectively. The red, green, and blue dots correspond to individual regions within

different ranges of optical opacity (AV), as indicated. The colored symbols and lines denote the median relation of the subsamples, with error bars representing

Poisson errors. The horizontal dashed lines indicate the slopes of the Calzetti and Milky Way-type attenuation curves.
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Figure 6. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of the logarithm of

EW(Hα) (top row), Dn4000 (middle row), and EW(HδA) (bottom row). The results are presented separately for SF regions and non-SF regions, with the same

symbols/lines/colors as in Figure 3.
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Figure 7. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of the logarithm of

luminosity-weighted stellar age (top panels) and mass-weighted stellar age (bottom panels). The results are presented separately for SF regions and non-SF regions,

with the same symbols/lines/colors as in Figure 3.
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Figure 8. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of (panels from top to

bottom) luminosity-weighted and mass-weighted stellar metallicity, gas-phase metallicity estimated using the O3N2 and R23 indicators, and the N2S2 line ratio. The

results are presented separately for SF regions and non-SF regions, with the same symbols/lines/colors as in Figure 3.

10

Research in Astronomy and Astrophysics, 25:065017 (15pp), 2025 June Guo et al.



opacity and optical slope show little to no dependence on

N2S2. However, the NUV slope exhibits a positive correlation

with N2S2.

Together, these results consistently suggest that while the

optical properties of attenuation curves remain largely

unaffected by metallicity, the NUV slope shows a weak but

noticeable dependence on both stellar and gas-phase

metallicities.

3.4. Dependence on Inclination and Galactocentric
Radius

In this subsection, we examine the potential dependence of

dust attenuation parameters on the inclination of host galaxies

and the galactocentric distances of the spaxels. Following

Paper I, galaxy inclination is quanti8ed by the minor-to-major

axis ratio (b/a) measured from SDSS r-band images, while the

galactocentric distance is given by the radius of the spaxels in

the MaNGA data cube, scaled by the effective radius (Re).

Figure 9 presents the three dust attenuation parameters as

functions of b/a, shown in panels from left to right. The upper

and lower panels display results for SF and non-SF regions,

respectively. In each panel, different colors represent sub-

samples divided by speci8c Hα surface brightness (ΣHα/Σ*).

Overall, we 8nd that, in both SF and non-SF regions, both the

optical and NUV slopes of attenuation curves are largely

independent of galaxy inclination when ΣHα/Σ* is restricted

to a narrow range. However, at 8xed ΣHα/Σ*, AV tends to

decrease as b/a increases, which aligns with the expectation

that more inclined galaxies experience stronger dust

attenuation.

The dependence of the three attenuation parameters on the

galactocentric distance, Rc/Re, is presented in Figure 10, using

the same symbols and color coding as in the previous 8gure.

Overall, we 8nd that when ΣHα/Σ* is restricted to a narrow

range, none of the dust attenuation parameters exhibit a clear

correlation with Rc/Re. This result is true for both SF and non-

SF regions.

Our results reinforce the conclusion from Paper I that dust

attenuation is primarily governed by local processes on kpc

scales or smaller, rather than by global processes at the galactic

scale.

4. Discussion

This paper extends the 8ndings of Paper I by utilizing the

updated SwiM_v4.2 catalog, which is nearly four times larger

than the earlier SwiM_v3.1 catalog used in Paper I. While

Paper I primarily explored the correlations between dust

attenuation properties and sSFR across all regions collectively,

this study re8nes the analysis by categorizing regions into SF

and non-SF subsets and incorporating a broader range of

stellar population and emission-line properties. Given that

sSFR is meaningful only for SF regions, we replace it with the

speci8c surface brightness of Hα emission, ΣHα/Σ*, as a

proxy for the strength of Hα emission. Importantly, all key

8ndings from Paper I are consistently reproduced in this work.

However, we uncover a distinct anti-correlation between the

NUV slope Aw2/Aw1 and ΣHα/Σ*, a trend that was not evident
in Paper I, likely due to the smaller sample size used in that

study. When dividing all regions into SF and non-SF regions,

we 8nd that both types exhibit similar trends in optical

attenuation properties (AV and AB/AV), which correlate in

comparable ways with all the stellar population and emission-

line properties examined. However, the NUV slope Aw2/Aw1
behaves differently between the two, with SF regions generally

displaying Batter slopes than non-SF regions.

In addition to Paper I, the SwiM_v3.1 catalog has been used

to investigate the relationship between NUV stellar attenuation

(characterized by the NUV power-law index, β) and optical

nebular attenuation (measured via the Balmer emission-line

optical depth, B

l ) by Molina et al. (2020a), as well as the

infrared excess–NUV spectral index (IRX-β) relation by Duffy

et al. (2023). Molina et al. (2020a) found that regions

dominated by diffuse ionized gas (DIG) deviate from the

B

l relation observed in SF regions, suggesting that light

from old stellar populations contributes to the scatter in this

relation. Meanwhile, Duffy et al. (2023) reported that both β

and IRX positively correlate with Dn4000 in SF regions,

indicating a connection between dust attenuation in the NUV

and stellar populations of different ages. These 8ndings are

consistent with our result that the NUV attenuation curve slope

differs between SF and non-SF regions, reinforcing the notion

that dust attenuation in the NUV is inBuenced by both young

and old stellar populations in distinct ways. The Swift/UVOT
data have also been combined with far-infrared photometry

from the SINGS/KINGFISH samples of nearby galaxies to

investigate the impact of assumed star formation history (SFH)

parameterizations on the derivation of attenuation laws from

SED 8tting (Belles et al. 2023). It was found that the NUV

slope of attenuation curves varies depending on the assumed

SFH form, a result that may be related to the correlation

between the NUV slope and recent SFH diagnostics identi8ed

in this work.

In a more recent study, Swift/UVOT photometry was

combined with mid-infrared imaging from the PHANGS-

JWST survey to investigate the connection between the

2175 Å bump and polycyclic aromatic hydrocarbons (PAHs;

Battisti et al. 2025). Both the 2175 Å bump and PAH

abundance were found to be negatively correlated with sSFR.

This result is fully consistent with our previous 8ndings from

Paper I, which also measured the UV bump at 2175 Å and

explored its correlations with sSFR. As pointed out in both

Paper I and Battisti et al. (2025), the observed anti-correlation

between the 2175 Å bump and sSFR suggests that the carrier

of the UV bump is small dust grains that are susceptible to
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Figure 9. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of minor-to-major axis

ratio (b/a) for SF regions (upper panels) and non-SF regions (lower panels). In each panel, the dark and light gray regions represent the 1σ and 2σ scatter around the

median relation of the full sample, respectively. The red, green, and blue dots correspond to individual regions within different ranges of ( )/
*
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indicated. The colored symbols and lines denote the median relation of the subsamples, with error bars representing Poisson errors. The horizontal dashed lines

indicate the slopes of the Calzetti and Milky Way-type curves.
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Figure 10. The three attenuation properties—AV (left panels), AB/AV (middle panels), and Aw2/Aw1 (right panels)—are shown as functions of the galactocentric
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destruction by UV photons. Theoretically, Narayanan et al.

(2018) demonstrated that both the 2175 Å bump strength and

the attenuation curve slope are primarily inBuenced by the

fraction of unobscured young/massive stars, such that a higher

fraction of these stars results in a Batter attenuation curve with

a weaker 2175 Å bump. The positive correlations of Aw2/Aw1
with stellar age and the negative correlations of Aw2/Aw1 with

speci8c Hα surface brightness found in this work align well

with the theoretical expectations from Narayanan et al. (2018).

In fact, we have conducted the same analysis for the UV

bump using the expanded SwiM_v4.2 catalog. The results of

this investigation will be presented in the next paper of this

series (Paper III, Guo et al. 2025, in preparation). In the fourth

paper of this series (Paper IV, Guo et al. 2025, in preparation),

we will use the attenuation curve measurements obtained in

this work to constrain a two-component dust model. This

model will allow us to derive the distributions of dust grain

size and the fractional contributions of dust mass from silicate

and graphite compositions. As we will show, the Battening of

the NUV slope in SF regions with relatively high ΣHα/Σ* and
young stellar populations can be understood in terms of a

lower fraction of small-sized dust grains in such regions. This

aligns with the conclusion from Paper I that variations in NUV

attenuation, including both the attenuation curve slope and the

2175 Å bump, are driven by star formation-related processes,

such as the destruction of small dust grains by UV radiation in

SF regions. Moreover, this work extends that conclusion to

non-SF regions, indicating that the UV radiation responsible

for small dust grain destruction is not solely emitted by

massive stars in SF regions but can also originate from other

ionizing sources in non-SF regions.

Focusing solely on the optical regime, numerous studies

have investigated spatially resolved dust attenuation in nearby

galaxies at kiloparsec scales using integral 8eld spectroscopy

observations (e.g., Kreckel et al. 2013; Jimmy et al. 2016;

Bassett et al. 2017; Li et al. 2019, 2020, 2021; Greener et al.

2020; Lin & Kong 2020; Teklu et al. 2020; Rupke et al. 2021;

Ji et al. 2023; Li & Li 2024; Lin & Yan 2024). For instance,

Teklu et al. (2020) estimated the optical attenuation curves for

star-forming regions in MaNGA galaxies using the empirical

method of Calzetti et al. (1994), 8nding that SF regions with

relatively small values of Dn4000 (1.1 < Dn4000 < 1.2)

exhibit shallower average attenuation curves when they have

lower surface stellar mass density, smaller SFR surface

density, or are located in the outskirts of galaxies. In contrast,

our analysis 8nds no signi8cant correlations between the

optical slope of attenuation curves and any of the regional or

global properties considered. This discrepancy is likely due to

differences in the methods used to derive attenuation curves.

The empirical method adopted by Teklu et al. (2020)

determines attenuation curves by comparing observed SEDs/
spectra between dusty galaxies and those with little to no

attenuation (e.g., Calzetti et al. 1994, 1997, 2000; Kinney

et al. 1994; Johnson et al. 2007; Wild et al. 2011; Battisti et al.

2016, 2017a, 2017b). As noted by Wild et al. (2011), this

approach can introduce bias, as the template or the more

attenuated galaxy in a pair will contribute more strongly to the

8nal average curve if the attenuation curve slope depends on

the dust attenuation itself, as observed in previous studies.

Given the substantial variation in dust content across galaxies

and the wide range of attenuation curve slopes, assuming a

single attenuation form to rank and compare templates or

paired galaxies is no longer appropriate (Salim &

Narayanan 2020).

Our 8ndings regarding the optical slope are in good

agreement with those of Li et al. (2021), who also used IFS

data from MaNGA but applied the new technique developed

by Li et al. (2020) to derive attenuation curves. As

demonstrated in these studies, our method allows attenuation

curves to be obtained without assuming a prede8ned functional

form, and it derives the attenuation curve before applying our

spectral 8tting code to derive stellar population properties,

thereby signi8cantly reducing the inBuence of degeneracies

between model parameters. Although Li et al. (2020) did not

explicitly examine the correlations between the optical curve

slope and stellar population or emission-line properties, their

results regarding the correlations of stellar and nebular

reddening (E(B − V )star and E(B − V )gas) with Dn4000 and

stellar age are broadly consistent with our 8ndings in

this work.

Numerous previous studies have measured attenuation

curves and investigated their correlations with galactic

properties at the scale of entire galaxies, covering both the

local Universe and high redshifts. A recent review by Salim &

Narayanan (2020) provides a comprehensive summary of these

studies. In particular, the anti-correlation between the slope of

attenuation curves and sSFR has been well established at

galactic scales across a broad redshift range. Our 8ndings from

Paper I and the current work demonstrate that these global

trends hold at kiloparsec scales in both SF and non-SF regions,

regardless of the inclination of host galaxies or the galacto-

centric distance of regions. This further reinforces the idea that

dust attenuation laws are primarily governed by local

processes occurring on kpc scales or smaller, rather than by

global mechanisms at the scale of entire galaxies.

5. Summary

This is the second paper in a series utilizing the SwiM

catalog to investigate dust attenuation properties on kiloparsec

scales in nearby galaxies. The SwiM catalog was constructed

by cross-matching the Swift/UVOT data archive with the

SDSS-IV/MaNGA sample, providing both integral 8eld

spectroscopy in the optical and NUV imaging in three bands

(uvw1, uvm2 near 2175 Å, and uvw2; Molina et al.
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2020b, 2023). This data set is particularly well-suited for

studying dust attenuation in kpc-sized regions across optical

and NUV wavelengths. In the 8rst paper of this series (Zhou

et al. 2023, Paper I), based on an earlier version of the SwiM

catalog (SwiM_v3.1) supplemented with Ks-band imaging

from 2MASS, we developed a novel method to measure dust

attenuation curves. We explored the correlations of optical

opacity (AV), the optical and NUV slopes of the attenuation

curves (AB/AV and Aw2/Aw1), and the strength of the UV bump

at 2175 Å with the speci8c sSFR of kiloparsec-sized regions.

In this study, we extend the work of Paper I by applying the

same methodology to the latest version of the SwiM catalog,

SwiM_v4.2, which is nearly four times larger than

SwiM_v3.1. Additionally, we classify all regions into two

subsets: SF and non-SF regions. Instead of sSFR, we use the

speci8c surface density of Hα emission (ΣHα/Σ*) to quantify

the relative strength of Hα emission, as sSFR is meaningful

only for SF regions. Furthermore, we examine the correlations

of AV, AB/AV and Aw2/Aw1 with a broad range of stellar

population and emission-line properties, including stellar age,

stellar metallicity, gas-phase metallicity, and diagnostics of

recent star formation history. Finally, we investigate the

potential dependence of spatially resolved dust attenuation

properties on the inclination of host galaxies and the

galactocentric distance of the regions. To ensure reliable

measurements of dust attenuation properties, and based on the

tests of our method conducted in Paper I, we have restricted

our analysis to regions with a continuum S/N greater than 20

and an optical opacity of AV > 0.25.

Our main conclusions can be summarized as follows:

1. Overall, when comparing SF and non-SF regions, we

8nd that the optical attenuation properties, characterized

by AV and AB/AV, exhibit similar correlations with all the

stellar population and emission-line properties consid-

ered. In contrast, the NUV slopes in SF regions tend to

be Batter than those in non-SF regions, and this

difference is mainly attributed to the relatively low

surface densities of stellar mass in SF regions.

2. The optical slope of attenuation curves AB/AV shows

little to no dependence on any of the stellar population or

emission-line properties in both SF and non-SF regions.

In contrast, the optical opacity AV exhibits a positive

correlation with speci8c Hα surface brightness (and

related parameters), a negative correlation with stellar

age (and related parameters), and no clear dependence on

stellar or gas-phase metallicity. This is also true in both

SF and non-SF regions.

3. The NUV slope of attenuation curves, Aw2/Aw1, exhibits
an anti-correlation with speci8c Hα surface brightness.

This trend is primarily driven by the positive correlation

between Aw2/Aw1 and the stellar surface mass density,

Σ*.

4. The NUV slope of attenuation curves Battens in SF

regions that contain young stellar populations and have

experienced recent star formation, but it shows no

obvious dependence on stellar or gas-phase metallicity.

5. The spatially resolved dust attenuation properties exhibit

no clear correlations with the inclination of host galaxies

or the galactocentric distance of the regions. This 8nding

reinforces the conclusion from Paper I that dust

attenuation is primarily regulated by local processes on

kpc scales or smaller, rather than by global processes at

galactic scales.
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