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ABSTRACT

Context. Dust attenuation in galaxies has often been used as a proxy for the extinction of point sources, such as supernovae, even
though this approach ignores fundamental differences between the two cases.
Aims. We present an analysis of the impact of geometric effects and scattering within dusty media on recovered galaxy dust properties.
Methods. We employed SKIRT, a radiative transfer code, to simulate observations of point sources embedded in dust clouds, as well
as spiral and elliptical galaxies. We examined various galaxy morphologies, inclinations, and instrument apertures.
Results. We find that in galaxies the scattering of light into the line of sight and the presence of sources at different depths within the
galaxy make attenuation fundamentally different from extinction. For a medium with an intrinsic extinction curve slope of RV = 3.068,
we recover effective attenuation curve slopes, RVeff

, ranging from 0.5 to 7, showing that the two are not analogous, even for local
resolved observations. We find that RVeff

greatly depends on dust density, galaxy morphology, and inclination, the latter being the most
significant. A single simulated galaxy, viewed from different angles, can qualitatively reproduce the well-known relation between
attenuation strength, AVeff

, and RVeff
observed for star-forming galaxies. An increase in dust density leads to higher RVeff

across all
inclinations, which, assuming a correlation between stellar mass and dust density, explains the increase in RVeff

with mass observed
in star-forming galaxies. We cannot explain the observed differences in RVeff

between star-forming (higher RVeff
) and quiescent (lower

RVeff
) high-mass galaxies, suggesting intrinsically lower RV values for ellipticals.

Conclusions. We conclude that highly attenuated regions of simulated face-on galaxies yield RVeff
within a 10% error of the intrinsic

extinction RV of the medium, allowing different dust types to be distinguished. For edge-on spirals, the median RVeff
for low AVeff

regions appears to better approximate the extinction RV .
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1. Introduction

Type Ia supernovae (SNe Ia) have long served as fundamen-
tal distance indicators for observational cosmology. They have
contributed to the measurement of the accelerated expansion
of the Universe (Riess et al. 1998; Perlmutter et al. 1999) and
to the constraint of various cosmological parameters, such as
the Hubble constant, H0, (e.g., Dhawan et al. 2018; Riess et al.
2022; Galbany et al. 2023). However, when comparing the val-
ues of H0 obtained via SNe Ia and other distance indicators of
the distance ladder with those obtained from early-time probes,
a tension of ∼5σ has been reported (Planck Collaboration VI
2020; Riess et al. 2020). Although several cosmological model
extensions have been proposed as the solution to this tension
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(e.g., Karwal & Kamionkowski 2016; Zhao et al. 2017; Raveri
2020), the possibility that some systematic error is at least par-
tially responsible has not yet been fully discarded. In fact, recent
results show that by using an inverse distance ladder whereby SN
distances are calibrated via baryon acoustic oscillation (BAO)
data, an H0 compatible with early-time measurements can be
recovered (Camilleri et al. 2025), pointing to the fact that, from
the SN Ia point of view, the tension might originate in the stan-
dard local distance ladder (Wojtak & Hjorth 2024).

The process of SN Ia standardization for cosmology relies
on a number of empirical corrections based on observed color-
luminosity and light-curve shape-luminosity (Phillips 1993;
Tripp 1998) relations, which have usually been assumed to be
universal, i.e., the same for all SNe Ia (Guy et al. 2010). How-
ever, SNe Ia originating in high-mass galaxies have been shown
to be more luminous than those originating in low-mass galax-
ies after the shape and color corrections (Sullivan et al. 2010;
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Kelly et al. 2010; Lampeitl et al. 2010). This effect is known as
the “mass step” and it could hint at the existence of a systematic
bias in the standardization, most likely related to the incomplete
treatment of the previously mentioned color-luminosity relation,
which could potentially influence SN Ia cosmological results.

On top of its assumption of validity for all SNe Ia, the color-
luminosity relation also combines two different physical effects
in the same linear relation: i) intrinsic color-luminosity relations,
i.e., fainter SNe Ia are redder; and ii) extrinsic dust effects, i.e.,
more dust extinction leads to fainter magnitudes and redder SNe
through selective absorption. González-Gaitán et al. (2021) pro-
pose the existence of two separate populations of SNe Ia as an
explanation for the mass step, with each having different intrin-
sic color-luminosity properties and dust environment charac-
teristics. Brout & Scolnic (2021) suggest that host galaxy dust
differences are solely responsible for the effect and define two
separate RV populations for low- and high-mass galaxies, finding
significantly different values for each one and an overall reduc-
tion in the mass step and Johansson et al. (2021) recover no mass
step when using an individual best-fit RV for each standardized
SN Ia. Similarly, Wiseman et al. (2022) find that using separate
RV populations for younger and older galaxies results in a sim-
ilar improvement, while Popovic et al. (2024) conclude that the
mass step can, in part, be attributed to luminosity differences
related to the age of the SN Ia progenitor and to its local envi-
ronment. Duarte et al. (2023) find that SN host galaxy proper-
ties can be used to define a “dust step”, which nevertheless fails
to fully account for the mass step. It has also been shown that
apparent galactic dust properties can vary considerably between
different galaxies and that they strongly correlate with environ-
mental properties such as the stellar mass and the stellar age of
the population in question (e.g., Garn & Best 2010; Zahid et al.
2013; Salim et al. 2018; Duarte et al. 2023). As such, assuming
a standard universal dust effect for SN Ia might prove inadequate
in correcting the color-luminosity relation and could ultimately
be at least partially responsible for the observed mass step.

In an effort to improve SN Ia standardization, many method-
ologies have recently been proposed (e.g., Brout & Scolnic
2021; Wiseman et al. 2022; Duarte et al. 2023), relying on the
assumption that galactic dust properties can be used as an ade-
quate proxy for SN Ia extinction. These approaches, while in
some cases presenting a degree of success in reducing the Hub-
ble residuals for the calibrated SN, might ultimately prove to
be incomplete, given that attenuation and extinction are not the
same. While they appear similar, the reddening laws describ-
ing the effects of dust on SN and other point source observa-
tions, also known as extinction laws, are fundamentally different
from the reddening laws affecting integrated light observations
such as galaxies, also known as attenuation laws (Krügel 2009;
Salim & Narayanan 2020). This also means that the parameters
usually used to describe dust effects, while sharing the same
nomenclature in most of the literature, must be interpreted with
care and in different ways.

As light travels through the interstellar medium (ISM) and
interacts with dust particles, it experiences absorption and scat-
tering effects, which are especially prevalent for blue wave-
lengths (Calzetti et al. 1994). These effects lead both to a dim-
ming and a reddening of the original spectral energy distribution,
which can be parameterized by an empirical reddening law (e.g.,
Cardelli et al. 1989; Fitzpatrick 1999; Calzetti 2001).

For a point source, the total extinction for the V band,
AV , which serves as a normalization for the extinction curve,
describes the dust column density in the optical path of the
observed light. Likewise, the color excess for the B − V color

index, E(B − V), refers only to the reddening experienced along
that single line of sight. Therefore, the total-to-selective extinc-
tion ratio, RV = AV/E(B − V), which describes the slope of the
extinction curve, is only a function of the optical properties of
the dust grains themselves (Draine 2011).

For an extended stellar population or a galaxy, this picture
is complicated as a result of two primary factors. On the one
hand, the necessity of using a larger aperture for galaxy obser-
vations makes the light scattered back into the line of sight a rel-
evant component of the overall observed flux, with the strength
of this scattered component being dependent on the morphol-
ogy and inclination of the galaxy, as was demonstrated by
Chevallard et al. (2013). Those authors show that galaxy incli-
nation can drastically impact attenuation properties, meaning
that identical galaxies viewed from different angles can produce
wildly different attenuation curve strengths and slopes. On the
other hand, the interspersion of stars and dust lanes leads to vary-
ing column densities inside the galaxy, along with different stel-
lar light contributions. Viaene et al. (2017) found that the thicker
the dust lane, the more the emission is dominated by stars located
in the outermost regions of the galaxy, which are not meaning-
fully attenuated.

When taken together, the above effects mean that, in the case
of a galaxy, the values measured for AVeff

and RVeff
stop being

representative of the true optical properties of the medium along
the line of sight and should instead be understood as effective
values. As such, they cannot be easily related to the extinction
experienced by SN light, even if the local dust environment is
properly mapped (Duarte et al. 2023).

Although this has long been known, it has only recently per-
meated the SN field. Chevallard et al. (2013) and Viaene et al.
(2017) show that a deeper knowledge of the underlying galaxy
geometry is needed to properly describe dust attenuation.
Duarte et al. (2023) show that the SN Ia standardization returns
much higher Hubble residuals when galactic dust properties
are used to directly constrain the color luminosity correc-
tion. Popovic et al. (2024) conclude that dust in a SN line of
sight cannot be accurately described using its host galaxy dust
properties.

In this work we present a comprehensive analysis of how
point source extinction relates to galactic attenuation. We rely on
radiative transfer simulations to systematically study how fac-
tors such as instrument aperture and galaxy inclination, mor-
phology and dust composition influence the recovered values
of AVeff

and RVeff
and how these relate to the real optical prop-

erties of the medium. More specifically, we seek to understand
under which conditions, if any, a host galaxy dust measurement
can be said to truly reflect the extinction experienced by a local
point source, such as a SN, and therefore be used as its proxy.
We use the radiative transfer code SKIRT (Camps & Baes 2015,
2020) to simulate observations for both point sources and a vari-
ety of galaxies (spiral and elliptical), observed from multiple
angles and with differing apertures, the details of which are pre-
sented in Section 2. In Section 3, we present and discuss our
simulation results and compare them with observational data,
focusing on how well purely geometrical effects can explain
observed AVeff

− RVeff
relations. In Section 4, we analyze the link

between dust properties and stellar mass, an environmental prop-
erty related to SN Ia standardization, and to what extent it can be
explained by our simulations. We also discuss how dust attenu-
ation data could be used to quantitatively recover true extinction
RV values, as well as the impacts of the source spectrum on the
recovered dust properties. Finally, in Section 5, we summarize
our main conclusions.
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2. Methods

In this work, we made use of SKIRT, a powerful radiative trans-
fer code that uses the Monte Carlo method (Camps & Baes 2015,
2020)1. This code relies on the simulation of the path of a num-
ber of photon packets emitted from a light source through a grid-
ded astrophysical dusty medium. By taking into account both
absorption and scattering effects, the code is able to stochas-
tically simulate a view of the model from any orientation, as
observed by a particular instrument. While it is also possible to
simulate the contributions of dust emission, we did not do so, as
it is not particularly relevant for the wavelengths in question in
this work.

We are interested in simulating the basic geometries of both
galaxies and point sources. With this goal, we focus on three
highly abstracted models: 1) a point source immersed within a
galactic dust cloud; 2) a spiral galaxy-like model; 3) an elliptical
galaxy-like model. The point source system is mainly used as an
ideal benchmark for comparison with the galaxy models.

The simulated astrophysical structure in a SKIRT model is
made up of two systems, a light source and a dust medium sys-
tem. The spectral energy distribution (SED) for the source sys-
tem was defined based on the simple stellar populations (SSPs)
described by Bruzual & Charlot (2003), assuming a Chabrier
(2003) initial mass function (IMF), with a metallicity Z = 0.02
and an age of tage = 5 Gyr2. To simulate aperture photometry
observations, 108 photon packets were used, while to simulate
full-galaxy field observations (with a pixel size corresponding to
a 25 pc resolution), 1011 photon packets were used instead3. We
made use of SKIRT’s “ExtinctionOnly” mode given that, as was
stated above, we are not interested in dust emission.

By default, a Zubko et al. (2004) dust mix model was used
for the dust medium, composed of bare silicate, graphite, and
polycyclic aromatic hydrocarbon (PAH) dust grains, with half of
the PAH grains being neutral and half being ionized. A Mathis-
Rumpl-Nordsiek (MRN) dust mix, composed of bare silicate
and graphite (Mathis et al. 1977), was also used for a specific
example, discussed in Section 3.2.2. The simulation outputs
both the emitted and the observed flux, meaning that we can
obtain accurate values for both AV and RV (AVeff

and RVeff
, if we

are in an attenuation scenario). While these two parameters are
not ideal for a complete analysis of extinction and attenuation
curves, given that they are restricted to the behavior of only two
wavelengths, they nevertheless remain one of the most common
parametrizations for dust effects, both in SN and galaxies.

We simulated observations from a variety of angles and aper-
tures. We simulated global aperture photometry for an array of
aperture SED detectors located at a distance of 10 Mpc from the
center of the model. The detectors were positioned at different
angular positions, ranging from a face-on view of the galaxy
at 0◦ (along the z axis) to an edge-on view at 90◦ (along the
R plane). The detector aperture radius was varied to examine dif-
ferent observing conditions. We also simulated full-galaxy field
data for a detector that records the SED for each pixel in the
field of view, also located at a distance of 10 Mpc from the cen-

1 https://skirt.ugent.be/root/_home.html
2 Given that SKIRT simulations output both the simulated observed
flux and the total emitted flux, we can directly compute AVeff

and RVeff
,

meaning that the recovered dust properties are free from any degenera-
cies and that they are not impacted by the SED chosen for the source
system.
3 The value of 1011 photon packets, despite being quite high, was cho-
sen because, for any lower number, severe stochastic fluctuations in RVeff

were present for the majority of the pixels.

ter of the model. A physical pixel size corresponding to a 25 pc
resolution was used.

2.1. Point source in a dust cloud model

The point source system was defined as a point source located
in the center of a galactic dust cloud, normalized in such a way
that its total luminosity in the wavelength range of 0.1 µm <
λ < 1 µm was L = 109 L�, similar to the energy output of a SN
around peak.

Based on Baes et al. (2000), the dust cloud system density
profile was described by a flattened spheroidal geometry given
by Eq. (1):

ρ(R, z) =
1
q
ρ


√

R2 +
z2

q2

 , (1)

where q = 0.5 is the flattening parameter and ρ is the Plummer
(1911) density profile, given by Eq. (2):

ρ(r) = ρ0

(
1 +

r2

c2

)−5/2

, (2)

where c = 4000 pc is the scale length. The normalization, ρ0, was
varied to produce different optical depths in the dust system.

2.2. Spiral galaxy model

The light source system for the spiral galaxy was divided into
two components: a disk and a bulge. The disk was described by
a disk geometry characterized by a double-exponential profile
given by Eq. (3):

ρ(R, z) = ρ0 exp
{
−

R
hR
−
|z|
hz

}
, (3)

where hR = 4000 pc is the scale length and hz = 350 pc is the
scale height. The normalization, ρ0, was defined such that the
total luminosity of the disk in the wavelength range of 0.1 µm <
λ < 1 µm was L = 5 × 109 L�. These values roughly correspond
to the ones obtained by De Geyter et al. (2014) for a sample of
observed spiral galaxies. As we were interested in keeping the
model as simple as possible, we did not simulate spiral arms.

The bulge component was described by a flattened
spheroidal geometry, defined by Eq. (1) with a flattening param-
eter of q = 0.7 and a Sérsic (1963) ρ(r) density profile given by
Eq. (4):

ρ(r) = ρ0 S n

(
r

reff

)
, (4)

where reff = 1600 pc is the effective radius, S n(s) is the Sérsic
function of order n and n = 2 is the Sérsic index (Sérsic 1963).
Once again, these values roughly correspond to those obtained
by De Geyter et al. (2014). The normalization, ρ0, was defined
such that the total luminosity of the bulge in the wavelength
range of 0.1 µm < λ < 1 µm was L = 3 × 109 L�.

The dust medium geometry was taken to be the same as
that of the spiral source disk, described by a disk characterized
by a double-exponential profile as defined by Eq. (3), with the
normalization, ρ0, being varied to produce simulated galaxies
with different optical depths. We used a scale length parameter
hR = 4000 pc and a scale height parameter hz = 350 pc. Even
though the dust disk is typically found to be thinner than the
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stellar disk (e.g., De Geyter et al. 2014), we opted to use disks
with the same thickness. We did so because we were primar-
ily interested in the interaction between light and dust and thus
wanted to limit the number of stars effectively outside the dust
disk. However, we find that using a thinner dust disk does not
significantly alter the results discussed below.

2.3. Elliptical galaxy model

The light source system for the elliptical galaxy was described
by a flattened spheroidal geometry, defined by Eq. (1) with a
flattening parameter of q = 0.5, and a Sérsic (1963) ρ(r) den-
sity profile, as described by Eq. (4) with effective radius reff =
4000 pc and a Sérsic index n = 4. The values were selected to
roughly follow those cited by Beifiori et al. (2012) for a sam-
ple of observed elliptical galaxies. The normalization, ρ0, was
defined such that the total luminosity in the wavelength range of
0.1 µm < λ < 1 µm was L = 1010 L�.

Once more following Baes et al. (2000), the dust system for
the elliptical galaxy was described by a flattened spheroidal
geometry, defined by Eq. (1) with a flattening parameter of
q = 0.5 and a Plummer (1911) ρ(r) density profile, as described
by Eq. (2) with c = 4000 pc. The normalization, ρ0, was varied
to produce different optical depths in the dust system.

3. Results

3.1. Point source model

In this section we present an analysis of simulated photomet-
ric observations for the point source model. In particular, we
analyze the impact of different apertures on the dust properties
recovered for the model and the transition between extinction
and attenuation regimes.

The observed flux can be divided into two components:
1) the direct flux, comprising photon packets that reach the
detector without interacting with dust; 2) the scattered flux, com-
prising packets that have gone through at least one scattering
event, ending up in the line of sight. Fig. 1 shows the ratio
between these two fluxes for face-on observations of a point
source inside a galactic dust cloud as seen by simulated instru-
ments with different aperture radii. The dust density profile was
normalized so that the total optical depth along the total R axis
is τVR = 5.

As expected, as the size of the aperture used for the obser-
vations increases, so does the relative contribution of the scat-
tered flux to the total flux. If the aperture is small enough, as
in the case with a radius of 1 pc, the scattered component is
virtually non-existent and we are left with only the direct flux
component. Clearly, the larger apertures place us in the attenu-
ation regime, meaning that the recovered dust properties should
be understood as effective, as they are no longer representative
of the actual optical properties of the medium along the line of
sight.

This is further illustrated in Fig. 2, which shows, as an
example, the values of AVeff

and RVeff
for a variety of obser-

vation angles when using two different simulated instruments,
with aperture radii of 1 AU (left) and 20 kpc (right), respec-
tively. As hinted before, the observed behavior greatly depends
on the aperture used. For the smaller aperture, we recover a con-
stant value of RV = 3.068 that does not depend on the obser-
vation angle and matches exactly the value of the extinction
curve slope for the Zubko dust mix RVZubko , as directly com-
puted from the material extinction cross sections outputted by
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Fig. 1. Ratio between the scattered (into the line of sight) and direct
fluxes as a function of the wavelength λ for face-on observations of a
simulated point source, immersed in a galactic dust cloud. Simulated
observations for a variety of aperture radii are shown. The cloud dust
density has been normalized so that the total optical depth along the R
axis is τVR = 5.
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Fig. 2. Values of effective RVeff
as a function of AVeff

for a simulated
point source immersed in a galactic dust cloud. Different colors denote
different observation angles, from 0◦ (face-on) to 90◦ (edge-on). The
results from two different instruments are presented: One with an aper-
ture radius of 1 AU (left) and another with an aperture radius of 20 kpc
(right). The cloud dust density has been normalized so that the total
optical depth along the R axis is τVR = 5.

SKIRT. Likewise, the values of AV can be taken as true indica-
tors of dust extinction, as they correctly reflect the amount of
light that has been absorbed or scattered away from the line of
sight.

For the larger aperture, we note that the recovered AVeff

values are 57% to 43% lower than the respective true extinc-
tion AV . This is a result of the scattered light that is now con-
tributing to the observations, as is seen in Fig. 1. Moreover,
we note that the relation between AV and AVeff

is close to lin-
ear, indicating that within the same dust cloud the scattered and
absorbed fluxes scale consistently at this wavelength. Addition-
ally, we find that RVeff

is highly dependent on the galaxy incli-
nation, ranging from RVeff

= 2.212, for face-on observations,
to RVeff

= 3.120, for edge-on observations. We conclude that,
for this particular example, an increase in the observation aper-
ture can result in a 28% deviation from the intrinsic optical
extinction RV .

We can refine our analysis by looking at the RVeff
values

recovered for each of the apertures discussed in Fig. 1, which
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Fig. 3. Values of effective RVeff
as a function of aperture radius for a

simulated point source immersed in a galactic dust cloud. Results are
shown in blue for τVR = 5, orange for τVR = 15 and green for τVR =
25. Face-on results are represented by dots, while edge-on results are
represented by squares. The dashed black line reflects the true RV of the
medium.

are plotted in Fig. 3. In addition to the τVR = 5 normalization
discussed above, results for two other dust densities, τVR = 15
and τVR = 25, are presented, for both face-on and edge-on obser-
vations. We find that, for the current setup, any aperture with a
radius larger than 25−50 pc results in a RVeff

that deviates from
RVZubko . In particular, as was stated above, we confirm that galaxy
inclination has a great impact on both AVeff

and RVeff
, as face-

on and edge-on simulated observations differ greatly from each
other.

The differences in the simulated RVeff
arise from the interplay

between the direct and scattered fluxes. In general, the scattered
flux tends to dominate the bluer wavelengths, with the direct flux
dominating the redder wavelengths, as is shown in Fig. 4. As we
move from a face-on view to an edge-on view, the scattered flux
becomes even bluer when compared to the direct flux. Overall,
this results in a flatter edge-on attenuation curve, boasting higher
values of RVeff

than those observed for the face-on view, as is seen
in Fig. 3. This effect is primarily driven by the thickening of the
optical light path for the edge-on observations, which increases
the interaction probability between light and the medium, con-
tributing to the absorption and, most relevantly, the scattering of
more blue light away from the direct flux. Although this increase
in optical depth is also expected to make the scattered flux over-
all redder, this component still becomes bluer when compared
to the direct flux. Likewise, if the dust density is increased, we
expect an increase in RVeff

across all observation angles, which
is precisely what is observed from the simulations. As such, a
higher dust column density actually brings the face-on RVeff

val-
ues closer to RVZubko , while it increases the deviation for the edge-
on values.

We highlight that the results discussed in this section are
independent of the SED chosen for the light-source system
and thus reflect the composition and geometry of the dust
medium. In fact, repeating the simulations for a light source with
tage = 10 Myr, we recover the same exact values of AVeff

and
RVeff

, apart from expected stochastic variations inherent to the
method.

We also note that our point source model is not representative
of SN observations. While the angular resolution of most ground
based SN Ia surveys would place them above our threshold for
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lated observations of a point source immersed in a galactic dust cloud
with τVR = 5. The observations were simulated for an aperture radius of
r = 20 kpc. The emitted, total observed, scattered, and direct fluxes are
shown in purple, blue, orange, and green, respectively.

the extinction regime, the fact is that, due to their short lifetimes,
light can only effectively travel and scatter within a small vicin-
ity around the transient (roughly 0.1 pc in the first four months
after explosion). This means that, unless surrounded by a very
dense and exotic dust cloud that could give rise to light echoes,
as was described in Wang et al. (2008) and Bulla et al. (2018),
the SN-dust interaction should always be properly described by
extinction. These SN light echoes are usually only visible at very
late stages in the SN evolution. However, the scattering effect
described above might be important for other long-lived point
sources like stars (e.g., Cepheids) or even compact stellar clus-
ters, taking into account that their source luminosity is fainter
than a SN.

3.2. Galaxy models

Having established a baseline with point source observations,
in this section we present an analysis of simulated photomet-
ric observations for galaxy models. This differs from the pre-
vious example in that an extended light-source distribution is
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Fig. 5. Values of RVeff
as a function of AVeff

(panels a and c) and the corresponding values of AVdir and RVdir (panels b and d) for a simulated spiral
galaxy (left plots) and a simulated elliptical galaxy (right plots). AVdir and RVdir were calculated from only the direct flux component, ignoring the
scattered flux component. Different colors denote different observation angles, from 0◦ (face-on) to 90◦ (edge-on). An aperture radius of 20 kpc
was used. The galaxy dust density has been normalized so that the total optical depth along the R axis is τVR = 5. The dashed black line reflects
the true extinction RVZubko .

used instead of a single point source. It is particularly useful to
look at two different observation scenarios: global observations,
resulting from aperture photometry on the entire galaxy, and
local observations, resulting from a full-galaxy pixel-to-pixel
2D map.

3.2.1. Global observations

Fig. 5 shows the simulated values of RVeff
as a function of AVeff

for both a spiral and an elliptical-like galaxy model, observed
from a variety of angles with an aperture radius of 20 kpc. In
both models, the dust density profile was normalized so that the
total optical depth along the R axis is τVR = 5.

Generally, for both galaxy types, RVeff
follows a trend simi-

lar to that observed for the largest aperture in Fig. 2. However,
the two morphologies of the galaxies result in noticeable differ-
ences, both in terms of the shape of the AVeff

-RVeff
trend and the

RVeff
value ranges. In particular, for the spiral galaxy, we find that

values can range from RVeff
= 0.41 for face-on observations4, to

RVeff
= 4.86 for edge-on observations. Likewise, we find that for

the elliptical galaxy values range from RVeff
= 2.71, for face-on

observations, to RVeff
= 5.01, for edge-on observations. In addi-

tion, the observation angle for which RVZubko is recovered varies
greatly between the two, being ∼70◦ for the spiral and ∼30◦ for
the elliptical.

As was mentioned in Section 3.1, the trend between AVeff

and RVeff
is primarily driven by the scattering of light into the

line of sight. This scattered component, when compared to the
direct flux, is redder for the face-on observations, lowering the
observed RVeff

, and bluer for the edge-on view, resulting in higher
RVeff

. In addition to this, the fact that the sources now extend to
different depths and contribute to the same optical path means
that RVeff

deviates even more from RVZubko .
We can better understand this light source distribution effect

by looking at the attenuation properties that we would recover if
only contributions from the direct flux were taken into account.
As such, for the same two galaxies analyzed in Fig. 5, we plot
the values of AVeff

and RVeff
that one obtains if the scattered flux is

ignored and only the direct flux is taken into account, which we
denote as AVdir and RVdir , respectively. These results are shown in
Fig. 5, from which it becomes clear that, without the reddening

4 The points with RVeff
< 1 are most likely unphysical simulation arti-

facts, stemming from extremely low values of AVeff
.

effect of the scattered component to counterbalance its effects,
the direct flux actually results in higher values of RVdir .

From the above, we conclude that the reddening caused by
changes in the direct optical paths behaves similarly to the red-
dening caused by excess scattered light, with RVeff

increasing
with the observation angle. In this case, this increase is due to
the fact that, as we move from a face-on to an edge-on orienta-
tion, there is an increase in the number of different optical paths
in our observation, as we are probing much deeper into the dust
cloud. This also explains why the spiral galaxy face-on direct
flux observations in Fig. 5 produce the closest results to RVZubko ,
as this is the scenario in which the sources are most concentrated,
given the narrower depth of the galaxy. We also find that, as is
observed for the point source, the AVeff

values obtained for only
the direct flux are systematically higher than those obtained from
the full observed flux, as expected.

The effects of considering different dust densities on the
effective dust properties are presented in Fig. 6. Similarly to
the results shown in Fig. 3, we see that the amount of dust in a
galaxy has a great impact on the attenuation properties, namely
by increasing the values of RVeff

across all observation angles,
similarly to what was discussed in Section 3.1. For the normal-
izations considered, we find that, for spiral galaxies, the values
of RVeff

range from 0.41 to 1.54, at their lowest, and from 4.86 to
7.38 at their highest. Likewise, for elliptical galaxies, the values
of RVeff

range from 2.26 to 3.31, at their lowest, and from 3.24 to
6.16 at their highest.

This dust density effect is, however, still secondary to the
variation in the observation angle, which produces a much larger
change in RVeff

. As such, the effective dust properties of a galaxy
appear to be more a function of geometry and morphology than
of the dust abundance itself. In practice, this means that, when
using global galaxy aperture photometry, the true optical proper-
ties of the dust medium, namely RVZubko , become obfuscated and
cannot be easily recovered.

In Fig. 7, we present a comparison between the AVeff
-RVeff

trend obtained from the various simulated observations detailed
in Fig. 6 and the trend obtained for Dark Energy Survey
(DES; Abbott et al. 2018) global galaxy fits, as discussed in
Duarte et al. (2023). The plot covers different galaxy types, dust
densities, and orientations. We find that, with the exception of
the absolute AVeff

values, our simulations are able to fully repro-
duce the observed behavior. The mismatch in AV might actu-
ally stem from a bias in the DES AVeff

values of Duarte et al.
(2023), which were obtained using the Prospector Python
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Fig. 6. Values of RVeff
as a function of the total optical depth normalization along the R axis τVR , for a spiral (left) and elliptical galaxy (right).

Different colors denote different observation angles, from 0◦ (face-on) to 90◦ (edge-on). An aperture radius of 20 kpc was used. The dashed black
line reflects the true extinction RVZubko .
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Fig. 7. Values of RVeff
as a function of AVeff

for the simulated galaxies
presented in Fig. 6 (blue circles, lower axis) and DES global galaxy fits
from Duarte et al. (2023) (orange squares, upper axis). The plot illus-
trates the same general trend, even though the AVeff

values are not com-
patible.

package (Johnson et al. 2021). These AVeff
values are found to be

consistently higher than those recovered for similar galaxies by,
for example, Zahid et al. (2013) and Salim et al. (2018), which
are much closer to the values obtained from our simulations. We
emphasize, however, that the relation between the two quanti-
ties is very well explained with our simulations. The increased
level of scatter exhibited by the real data is most likely due to
the fact that a real sample is expected to reflect a wide mixture
of different morphologies and dust types.

Our results are also consistent with simulated obser-
vations of galaxies with different inclinations performed
by Chevallard et al. (2013), as well as with other global
galaxy observations (e.g, Salmon et al. 2016; Leja et al. 2017;
Narayanan et al. 2018). Overall, we feel confident in asserting
that the observed AVeff

-RVeff
relation is indeed driven by the obser-

vation angle, with factors such as dust density and galaxy type
contributing mainly to an increase in the trend dispersion.

3.2.2. Local observations

We can further explore the spiral and elliptical models by
performing a full-galaxy field (pixel by pixel) observation of
both types of galaxies. The first question we want to answer
is whether a pixel size corresponding to a 25 pc resolution is
enough to achieve an extinction regime, similar to what was
observed for the point source in Fig. 3. To this effect, in Fig. 8
we show maps for the scattered-to-total flux ratios for a wave-
length of λ = 0.551 µm, which was chosen as an illustrative
value. These maps were obtained from face-on simulations of
the two galaxy types discussed above. The cloud dust density
has been normalized so that the total optical depth along the R
axis is τVR = 5.

Contrary to what we found for a point source, observing with
a 25 pc resolution appears to be insufficient to meaningfully miti-
gate the scattered flux component across the entire galaxy, which
now comes from integrated light. Even so, it appears that, for
regions such as the centers of the galaxies, where the dust density
is high, the scattered light is indeed negligible. In fact, looking
at Fig. 9, where maps of AVeff

and RVeff
for these two galaxies are

shown, we see that, for these central regions, we recover a value
of RVeff

close to RVZubko . As we move away from the center of
the galaxy, we find a decrease in the values of RVeff

. This is con-
sistent with the gradient recovered by Hutton et al. (2015), who
find that the observed RVeff

values decrease with the galactocen-
tric distance, when using both ultraviolet and optical photometry.
While the authors interpret this as evidence for a radial variation
in intrinsic dust properties in galaxies, Fig. 9 shows that the same
behavior can be recovered with a uniform dust type as a conse-
quence of different levels of scattering and dust-to-stars distribu-
tions. There are also some outlier pixels with uncharacteristically
high RVeff

values, but these arise mainly due to stochastic varia-
tions in the simulation and are particularly relevant for thin dust
layers, such as the one present in the spiral edge-on view.

The relation between the two dust parameters becomes even
more apparent if we look at the AVeff

− RVeff
trends for both face-

on galaxy models, plotted in Fig. 10. As was stated above, in
addition to the light scattered into the line of sight, which tends
to be reddened and contributes to drive RVeff

down, one must also
consider the existence of multiple sources at different depths in
the same optical path, which, when taken together, contribute
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Fig. 8. Spatial maps of the ratio between scattered and total observed flux for a wavelength of λ = 0.551 µm, for a simulated spiral (left) and
elliptical face-on galaxy (right). A pixel size corresponding to a 25 pc resolution was used. The galaxy dust density has been normalized so that
the total optical depth along the R axis is τVR = 5. Only pixels with AVeff

> 0 and RVeff
> 0 are shown.

Fig. 9. Spatial maps of the values of AVeff
and RVeff

, for a simulated spiral (left) and elliptical face-on galaxy (right). A pixel size corresponding to
a 25 pc resolution was used. The galaxy dust density has been normalized so that the total optical depth along the R axis is τVR = 5. Only pixels
with AVeff

> 0 and RVeff
> 0 are shown.

to an increase in RVeff
. For higher values of AVeff

, and thus higher
dust densities, the amount of light that can escape from the inner-
most parts of the galaxy, be it scattered or otherwise, drastically
goes down. As such, the observed flux becomes largely dom-
inated by the direct flux of stars located in the outermost lay-
ers of the galaxy, which mitigates both of the above-mentioned
effects.

For this reason, we can recover a value of RVeff
within 10%

of RVZubko when observing areas with large optical depth near
the center of the galaxies. This recovery is also aided by the
high central source density, which also contributes to make
the scattered component subdominant in this particular region.
We end up slightly overestimating the true extinction value
mainly because it is impossible to completely eliminate the
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Fig. 10. 2D maps of the values for AVeff
and RVeff

for a face-on simulated spiral (left) and elliptical galaxy (right). The galaxy dust density has
been normalized so that the total optical depth along the R axis is τVR = 5. Each point corresponds to a single pixel with a resolution of 25 pc,
color-coded according to their galactocentric distance. Binned medians are shown in red, with error-bars defined by the bin standard deviation.
The dashed black line reflects the true RV of the medium, with the dotted black lines defining a 10% deviation from this value. Only pixels with
AVeff

> 0 and RVeff
> 0 are shown.

Fig. 11. Similar to Fig. 10 for simulated edge-on spiral (left) and elliptical galaxy (right). For the spiral galaxy, the true extinction RV of the
medium appears to be better traced by the low AVeff

regions, instead of the highly attenuated ones.

contributions from sources deeper in the galaxy, which slightly
increased the values of RVeff

, as is seen for the stellar population
modeled here.

Looking at the edge-on case for the same two models, plot-
ted in Fig. 11, we see a very similar picture, especially for
the elliptical galaxy. The RVeff

values are overall higher, as
expected from an increase in dust cloud depth and attested
by Fig. 6, but converge toward RVZubko for the highest AVeff

regions. The spiral galaxy case presents a few more difficul-
ties, as the RVeff

trend never converges to within 10% of RVZubko .
The most likely explanation for this is that light from the
deepest layers of the galaxy is not being sufficiently attenu-
ated for the outermost stars to dominate the emission, lead-
ing to RVeff

values much higher than RVZubko , even for regions
with higher AVeff

. In fact, it appears that, despite the high level
of dispersion, the low AVeff

regions are much better at trac-
ing RVZubko , possibly because these are also the regions with the
fewest stars. Overall, it appears that, to ensure that the RVeff

val-
ues recovered for a galaxy are indeed reflective of RVZubko , we
must be sure that both the scattered flux component and the
direct component coming from deeper regions of the galaxy are
negligible.

From the individual examples discussed above, however, it
is not completely clear whether this apparent recovery of RVZubko

for high AVeff
regions is to be generally expected or whether it

is an artifact of the interplay between these specific dust and
source configurations. Thus, we further investigate this effect by
examining two slightly modified examples of the elliptical face-
on simulation: i) an elliptical galaxy with a lower central source
density, which can be achieved using a Sérsic index n = 1; ii) an
elliptical galaxy with a MRN dust mix, instead of a Zubko dust
mix, which has an intrinsic extinction RVMRN = 3.65. The results
for the AVeff

− RVeff
trends, are displayed in Figs. 12 and 13,

respectively.
Despite a much higher level of scatter, Fig. 12 shows that,

for higher values of AVeff
, RVeff

continues to approach RVZubko for
the lower central density source distribution. Likewise, using a
MRN dust mix substantially changes the value toward which the
RVeff

trend converges, which is once again very similar to the
extinction curve slope value for this particular mix, RVMRN .

From these examples we conclude that, to recover a median
RVeff

within a 10% deviation of the extinction RV in a face-on
galaxy, one must focus on the more attenuated areas of a galaxy.
The AVeff

value for which this threshold is met can range from
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Fig. 12. Similar to Fig. 10 for simulated face-on elliptical galaxy with a
source distribution given by a Sérsic profile with n = 1.

Fig. 13. Similar to Fig. 10 for a simulated face-on elliptical galaxy with
a MRN dust medium.

40% of the maximum galaxy AVeff
, in the case of the elliptical

galaxy with MRN dust, to 65%, in the case of the spiral galaxy.
We highlight that these values were derived from a small number
of example galaxies and should be taken as merely indicative and
that they can vary with observation angle.

One other thing that should be considered is that a single
galaxy might host different dust types. In this case, and assuming
that the different types are confined to different spatial regions,
it is not correct to take the globally most attenuated region as a
proxy for the extinction behavior of the whole galaxy. Rather, the
most attenuated portions in each region must be considered, with
the caveat that it is possible that these will not be dense enough to
get within a 10% deviation of the extinction RV . Additionally, we
must be certain that the interplay between sources and dust in the
regions in question is such that the scattered flux is negligible.

We can examine how well these results line up with obser-
vations by examining some preliminary dust attenuation values
obtained for the All-weather MUse Supernova Integral Field
Nearby Galaxies (AMUSING; Galbany et al. 2016) data for the
NGC 1448 galaxy. This integral field spectroscopy (IFS) data
was matched to GALEX (Martin et al. 2005), HST, 2MASS
(Skrutskie et al. 2006) and WISE (Wright et al. 2010) photom-
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Fig. 14. Dust index, n, as a function of the optical depth τVeff
for fits

of a subsection of NGC 1448, using AMUSING IFS data matched with
GALEX, HST, 2MASS and WISE photometry. Values for individual
pixels are shown in blue, while binned median values are shown in
orange.

etry using the piXedfit Python package (Abdurro’uf et al. 2021).
The Prospector Python package (Johnson et al. 2021) was used
to fit each pixel in a subsection of NGC 1448, with the attenua-
tion properties being expressed in terms of the effective optical
depth, τVeff

, and the dust index, n, which controls the slope of
the attenuation curve in Kriek & Conroy (2013), such that, on a
rough approximation, we have RVeff

∼
(
λV
λB

)n
. As was mentioned

in Section 3.2.1, there appears to exist a bias in Prospector that
results in the overestimation of τVeff

. This does not pose a prob-
lem to our analysis, as we are primarily interested in the τVeff

-n
trends.

The results for the fitted τVeff
-n trends are displayed in

Fig. 14. While these fits are still preliminary, it appears that the
same trend observed in Figs. 10, 12 and 13 is present in the
AMUSING data, even if expressed through different parameters.
It is not totally clear whether the n values are converging toward
a value representative of the extinction properties of the medium,
or if they are simply clustering near the edge of the prior distri-
bution. Furthermore, our simulations and fits match the results
obtained by Decleir et al. (2019), who find a similar increase in
the attenuation curve slope with AVeff

for resolved observations
of NGC 628. These results give some confidence to the applica-
bility of the inferred simulated trends to real galaxies.

4. Discussion

4.1. Dust attenuation and stellar mass

Given the nature of the input of the SKIRT simulations, where
both the source and dust medium systems require their normal-
izations to be specified as inputs, a direct probing of the relation
between galaxy mass and dust cannot be achieved, as the rela-
tion between the two is always determined by the user. However,
some important inferences can be drawn from the comparison of
our simulations with literature results.

Among others, Garn & Best (2010), Zahid et al. (2013),
Salim et al. (2018), Galbany et al. (2022) and Duarte et al.
(2023) show that, for star-forming galaxies, there is an increase
in AVeff

with stellar mass. It is fair to assume that this is related to
an increase in the dust density in high-mass galaxies. Salim et al.
(2018) and Duarte et al. (2023) also show that high-mass
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star-forming galaxies exhibit larger values of RVeff
. From Fig. 6

it is clear that an increase in the dust density in a galaxy leads
directly to an increase in the median values of both AVeff

and
RVeff

. Assuming that there is indeed a link between the mass of
a galaxy and its dust density, our simulations are able to fully
explain the observed increase in RVeff

with stellar mass. Crucially,
they do so without the need to consider the differing dust types
or source SEDs.

Another important result discussed in Zahid et al. (2013),
Salim et al. (2018) and Duarte et al. (2023) is that elliptical
galaxies are, in general, expected to have much lower values
of AVeff

and RVeff
than high-mass star-forming galaxies. It is this

fact that makes it possible for the entire high-mass population
to actually have a lower median RVeff

than the one observed for
the low-mass galaxies. However, this is something our simu-
lations cannot reproduce. If one assumes that the median AVeff

observed for a population of elliptical galaxies should be roughly
the same as the one observed for a population of low-mass star-
forming galaxies, which is corroborated by Zahid et al. (2013),
Salim et al. (2018) and Duarte et al. (2023), we can use this
assumption to properly normalize the dust contents of both
galaxy types. However, under these conditions, we invariably
find that the ellipticals have median RVeff

values higher than
even those of the high-mass star-forming galaxies. There are two
likely explanations. The first is that the simplistic geometries
assumed in this work are not able to properly model these two
types of galaxies in relation to one another. The second is that
there is some fundamental difference between the two galaxy
types that goes beyond geometry, such as a different dust com-
position with different optical properties, which makes it so that
ellipticals have intrinsically lower RV values. This would sup-
port the claim that multiple dust properties can be present in SN
Ia cosmological analyses, as has been argued by, among oth-
ers, Brout & Scolnic (2021), González-Gaitán et al. (2021), and
Wiseman et al. (2022).

As is suggested in Figs. 10, 12, and 13 and tentatively con-
firmed by Fig. 14, the analysis of full-galaxy field data for the
regions of a face-on galaxy with higher AVeff

might offer an
observational hint at the true extinction curve slope RV of a given
dust sample. While the robustness of this methodology in deter-
mining accurate RV values for real galactic dust mediums can-
not be ascertained from our simulations, observational results
are promising, as they show a similar increase in RVeff

with AVeff

as the one recovered for the simulations. Thus, the analysis of
the local dust properties in highly attenuated regions of face-
on galaxies might be a very apt method to distinguish between
different dust types, perhaps even within the same galaxy. As
such, it might be able to provide a reliable way to relate galaxy
attenuation data with the extinction of their hosted point sources,
such as SNe. This would be invaluable in an effort to better con-
strain SN Ia standardization and the respective color-luminosity
correction.

4.2. Source SED impact

As was mentioned above, when it comes to dust, the results
presented in this paper are largely independent of the SED of
the simulated sources, given that our simulations output precise
fluxes for the emitted and observed fluxes. Because of this, we
can avoid many of the uncertainties and degeneracies that are
inherent in observations and SED fitting. As an example, as was
stated in Section 3.1, we recover the exact same values of AVeff

and RVeff
when using light source SEDs with either tage = 10 Myr

or tage = 5 Gyr. This happens because the general scattering and
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Fig. 15. Values of RVeff
as a function of AVeff

for a simulated spiral galaxy
with disk age tdisk = 100 Myr and bulge age tbulge = 5 Gyr. Different col-
ors denote different observation angles, from 0◦ (face-on) to 90◦ (edge-
on). An aperture radius of 20 kpc was used. The galaxy dust density
has been normalized so that the total optical depth along the R axis is
τVR = 5. The dashed black line reflects the true extinction RVZubko .

attenuation effects found in this study are experienced by all
sources of light, irrespective of their SED. However, there are
a few points to be highlighted.

One of the reasons why our results can be said to be SED
independent is that, for any given model simulation, a single
SED is used. This means that any effect of the source is fac-
tored out when the effective dust properties are computed. We
do not, however, expect real galaxies to exhibit a SED that is
uniform across all sources, i.e., we do not expect stellar popula-
tions of the same age everywhere. In this scenario, both AVeff

and
RVeff

are also expected to be affected by the interplay of the var-
ious SEDs, particularly if sources of very different ages are not
uniformly distributed within the galaxy and are subject to differ-
ent levels of attenuation. We examine two specific examples to
further illustrate this point.

We first look at a simulated spiral galaxy similar to the one
described in Section 2.2, but with disk age tdisk = 100 Myr and
bulge age tbulge = 5 Gyr. Although not totally realistic, this sim-
ulation helps illustrate the impact of multiple SEDs differently
distributed on the recovered effective dust properties. The 2D
face-on and edge-on views for this galaxy are similar to those
obtained for a spiral galaxy with identical morphology and a
single SED (see Figs. 10 and 11). The main exception is that, in
the edge-on view of the two-population simulation, RVeff

diverges
much more from RVZubko as AVeff

increases.
Regarding the variation in the global dust properties across

various observing angles, plotted in Fig. 15, we find that it sub-
stantially differs from the results displayed in Fig. 5. The pres-
ence of different star populations contributes to further compli-
cate the geometric effects on the observed light, making it even
harder to establish a link between extinction and attenuation. The
fact that observed galaxy dust data are closer to the single SED
simulation might indicate that the differences in age distribu-
tions between populations of the same galaxy are not as large
as assumed in this extreme example.

For a more realistic example, we examined a simulation
based on the M51 galaxy model from the DustPedia5 archive

5 http://dustpedia.astro.noa.gr/
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Fig. 16. Values of RVeff

as a function of AVeff
for a simulation based on

the M51 galaxy from DustPedia. Different colors denote different obser-
vation angles, from 0◦ (face-on) to 90◦ (edge-on). An aperture radius of
20 kpc was used. The galaxy dust density has been normalized so that
the total optical depth along the R axis is τVR = 5. The dashed black line
reflects the true extinction RVTHEMIS .

and uses observations of M51 to define both the stellar and
dust morphologies. Crucially, the model contains both old and
young stars, with a much more realistic distribution than the
one used for the previous example. The dust medium is char-
acterized by a THEMIS dust mix (Jones et al. 2017), with dust
mass Mdust = 108 M�. The global dust properties across vari-
ous observing angles for the simulated M51 galaxy are plotted
in Fig. 16. The results for this more realistic two-population sim-
ulation are much more in line with the ones recovered for both
the single-population simulations and observations. This means
that, for real galaxies, while the mixing of different SEDs might
influence the individual values of RVeff

, it will most likely not
have a big impact on the overall shape of the AVeff

− RVeff
trend.

5. Conclusions

In this work we have used radiative transfer simulations to
explore how SN Ia dust extinction and host galaxy dust atten-
uation relate to one another. More specifically, we have investi-
gated under which conditions, if any, attenuation can be used as
a proxy for extinction. Our main findings are the following:

(i) SN Ia extinction (or “point source extinction” as used
throughout this paper) and host galaxy attenuation are fun-
damentally different phenomena. When observing a galaxy,
the light scattered into the line of sight becomes a very rel-
evant component of the total observed flux, lowering the
value of the effective RVeff

with respect to the medium’s
intrinsic extinction RV . In addition, sources at different
depths contained along the same line of sight contribute to
an increase in RVeff

. When taken in conjunction, these two
effects mean that the RVeff

measured for any given galaxy
is fundamentally different from the optical extinction RV
of its particular dust medium, even if small resolutions of
25 pc are considered. These effects are further exacerbated
if distinct stellar populations with different SEDs and spa-
tial distributions are present in the galaxy, as is likely to
occur. Thus, SN Ia standardization cannot be improved by
using global or local RVeff

values obtained from SED stellar
population fits to host galaxy data as proxies for the extinc-
tion of individual SNe. Doing so will only contribute to fur-

ther bias the results, due to the geometric effects inherent to
galaxy observations.

(ii) Global attenuation properties for the simulated galaxies
are primarily driven by the observation angle. The global
AVeff

− RVeff
trends for observed galaxies, which have dif-

ferent morphologies, dust contents and stellar masses, can
be qualitatively reproduced by a single simulated galaxy,
with a single dust type, observed from different angles. This
shows that the importance of geometric effects cannot be
neglected in any analysis of galactic dust.

(iii) Galaxy dust density, as parameterized by the cloud nor-
malization in the simulation, is directly linked to AVeff

and
RVeff

. Increasing the dust density leads to an increase in both
quantities across all observation angles. As such, if a corre-
lation between stellar mass and dust density is assumed, the
geometric effects in the observations are also able to explain
the observed increase in RVeff

values with stellar mass for
star-forming spiral galaxies.

(iv) When spiral and elliptical galaxies are analyzed together,
our simulations with a single dust type fail to explain some
of the observed behaviors. The literature suggests that ellip-
ticals have AVeff

values similar to low-mass spirals. How-
ever, if this is assumed in our model, the recovered RVeff

values, which are also supposed to be in line with those
of low-mass spirals, are much higher than expected. This
means that there is some intrinsic difference between the
two galaxy types that cannot be modeled by geometrical
and morphological effects, and that particularly relates to
the optical properties of their specific dust types, with ellip-
ticals having intrinsically lower RV values. In this regard,
there could be multiple distinct dust populations associated
with different galaxy populations that need to be corrected
for accordingly in SN Ia standardization, as has previously
been suggested in the literature.

(v) All the geometrical effects contributing to RVeff
make it dif-

ficult to extract accurate information about intrinsic dust
properties, even for well-resolved observations. However,
our simulations suggest that, for elliptical and face-on spi-
ral galaxies, one can recover RVeff

values within a 10% error
of the intrinsic extinction RV for sufficiently resolved areas
with high AVeff

. For edge-on spirals, the median RVeff
for low-

AVeff
regions, although with a lot of scatter, appears to be

better at tracing the intrinsic extinction RV . This conclusion
is tentatively supported by preliminary fits at resolved loca-
tion of real observed galaxies, although it is difficult to con-
firm without direct knowledge of the intrinsic optical prop-
erties of the dust. In any case, it is crucial to ensure that the
regions chosen to proxy extinction in SNe Ia or any other
point sources allow for the elimination of both the scattered
and the direct flux components coming from deeper regions
of the galaxy. In this way, it might ultimately be possible
to relate galaxy attenuation to the extinction of their hosted
SNe Ia, which would allow individual SNe dust properties
to be independently corrected. This would greatly improve
upon SN Ia standardization, as it would mean forgoing the
often assumed universal color-luminosity correction.
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