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ABSTRACT

Aims. JWST/NIRCam provides rest-frame near-IR photometry of galaxies up to z = 2.5 with exquisite depth and accuracy. This
affords us an unprecedented view of the evolution of the UV/optical/near-IR color distribution and its interpretation in terms of the
evolving dust attenuation, AV.
Methods. We used the value-added data products (photometric redshift, stellar mass, rest-frame U − V and V − J colors, and AV)
provided by the public DAWN JWST Archive. These data products derive from fitting the spectral energy distributions obtained from
multiple NIRCam imaging surveys, augmented with preexisting HST imaging data. Our sample consists of a stellar-mass-complete
sample of ≈28 000M? > 109 M� galaxies in the redshift range 0.5 < z < 2.5.
Results. The V−J color distribution of star-forming galaxies evolves strongly, in particular for high-mass galaxies (M? > 3×1010 M�),
which have a pronounced tail of very red galaxies reaching V − J > 2.5 at z > 1.5 that does not exist at z < 1. Such red V − J can
only be explained by dust attenuation, with typical values for M? ≈ 1011 M� galaxies in the range AV ≈ 1.5−3.5 at z ≈ 2. This
redshift evolution went largely unnoticed before. Today, however, photometric redshift estimates for the reddest (V − J > 2.5),
most attenuated galaxies have markedly improved thanks to the new, precise photometry, which is in much better agreement with
the 25 available spectroscopic redshifts for such galaxies. The reddest population readily stands out as the independently identified
population of galaxies detected at submillimeter wavelengths. Despite the increased attenuation, U − V colors across the entire mass
range are slightly bluer at higher z. A well-defined and tight color sequence exists at redshifts 0.5 < z < 2.5 for M? > 3 × 1010 M�
quiescent galaxies, in both U−V and V− J, but in V− J it is bluer rather than redder compared to star-forming galaxies. In conclusion,
whereas the rest-frame UV-optical color distribution evolves remarkably little from z = 0.5 to z = 2.5, the rest-frame optical/near-IR
color distribution evolves strongly, primarily due to a very substantial increase with redshift in dust attenuation for massive galaxies.

Key words. galaxies: evolution – galaxies: fundamental parameters – galaxies: general – galaxies: high-redshift –
galaxies: photometry – galaxies: statistics

1. Introduction

UV/optical color-magnitude and color-mass diagrams of galax-
ies have long been used as a descriptive tool to understand
the distribution of galaxy properties and their evolution with
? Corresponding author: arjen.vanderwel@ugent.be

cosmic time. Holmberg (1950) was the first to note the over-
all correlation between color and galaxy type. Pettit (1954),
Baum (1959), and de Vaucouleurs (1961) demonstrated a corre-
lation between color and luminosity. These fundamental results
serve as a precursor of the concept of a “red sequence”, a term
coined by Gladders et al. (1998), who were inspired by the key
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insight that the optical color-magnitude relation for early-type
galaxies is universal and extremely tight, with <0.1 mag scatter
(Bower et al. 1992). A red sequence was also found, with a sim-
ilarly small scatter, in clusters at a large look-back time (z . 1;
Ellis et al. 1997; Stanford et al. 1998; Gladders et al. 1998), a
discovery made possible by the newly available precise, stable,
and deep photometry afforded by the Hubble Space Telescope
(HST).

Up until that point, attempts to determine the evolution of the
red sequence mostly focused on massive ellipticals and galaxy
clusters, and the mainstream view was that red galaxies consti-
tute a passively evolving population that formed at very early
cosmic times. But deep, wide-area surveys would soon lead to a
paradigm shift. The terminology – the red sequence and its coun-
terpart, the “blue cloud” (first mentioned in Phleps et al. 2006) –
was used in seminal studies in the mid-2000s to effectively com-
municate the key new insight that since at least z ≈ 1 there has
been a population of galaxies with low star-formation activity –
for which the small range in color is set by the slowly evolving
colors of an old stellar population – and a more actively star-
forming population, the colors of which vary by larger amounts
due to young stars and dust attenuation by dust (Blanton et al.
2003; Bell et al. 2004b,a; Faber et al. 2007; Brown et al. 2007).
Arguably the most important aspect of the paradigm shift is that
the number density of red-sequence galaxies has grown by a fac-
tor of ≈2 since z = 1 (Bell et al. 2004b). This population does
not evolve passively. Many of the progenitors of present-day
red-sequence galaxies must have been actively forming stars at
z . 1 (hence the term “progenitor bias”; van Dokkum & Franx
1996) and, in the meantime, joined the red sequence by ceas-
ing this star-forming activity through some process or combina-
tion of processes now commonly referred to under the umbrella
of quenching (as in, e.g., Faber et al. 2007)1. Add to this the
discovery of the substantial structural evolution of red galaxies
(e.g., van der Wel et al. 2008; van Dokkum et al. 2008 and the
paradigm shift is complete: there is no passive evolution of either
the population or the individual members.

Evidence for the existence of a red sequence at earlier cos-
mic times, beyond z = 1, emerged gradually, first through
the discovery of a population of red galaxies (Dickinson et al.
2000; Smail et al. 2002b; Franx et al. 2003) at z ≈ 2, which
were shown to be a mix of evolved and dusty galaxies
(e.g., Smail et al. 2002b; Dunlop et al. 2007; Wuyts et al. 2007;
Arnouts et al. 2007; Kriek et al. 2008; Brammer et al. 2009).
Since then, it has become customary to characterize the galaxy
population and its evolution in terms of a star-forming (main)
sequence (Noeske et al. 2007) and a quiescent population, by
separating the subgroups either on the basis of their specific star-
formation rate (e.g., Whitaker et al. 2014) or in a color-color dia-
gram, such as U −V versus V − J. These approaches allow us to
differentiate between old stellar populations and younger, dust-
reddened galaxies (e.g., Labbé et al. 2005; Williams et al. 2009;
Brammer et al. 2011; Whitaker et al. 2011; Muzzin et al. 2013;
Tacchella et al. 2018; Leja et al. 2019).

The goal of this short paper is to revisit the redshift evolution
of the color distribution of galaxies. The immediate motivation
is that with JWST/NIRCam, we can now measure very accu-
rate and precise rest-frame optical-to-near-IR colors for the gen-
eral galaxy population up to z ≈ 2.5. We demonstrate significant

1 The term “quenching” in reference to the galaxy-wide cessation of
star formation caused by a heating or feedback process was, to the best
of our knowledge, first used by Cox (1983). This paper was cited once
in the past decade, and only in the context of molecular cloud properties.

evolution in the rest-frame V − J color and a strong increase in
dust attenuation by dust for massive star-forming galaxies from
z = 0.5 to z = 2.5.

The improved insights into dusty galaxies at z & 2 must
also be seen in the context of parallel developments in far-
IR and (sub)millimeter astronomy. A class of submillimeter
galaxies at z ≈ 2, highly obscured in the optical and very
luminous in thermal radiation from dust, was discovered in
the late 1990s (Smail et al. 1997; Hughes et al. 1998) and has
been an active area of research since (e.g., Smail et al. 2002b;
Chapman et al. 2003; Daddi et al. 2007; Casey et al. 2013;
Dunlop et al. 2017; McLure et al. 2018; Tacconi et al. 2018;
Adscheid et al. 2024). Likewise, red, high-z galaxies connect
to (ultra-)luminous IR galaxies, first discovered (Soifer et al.
1984) in the present-day Universe as exceptional, merger-driven
starbursts (Lonsdale et al. 1984; Armus et al. 1987), and later
at higher redshifts as relatively common occurrences (e.g.,
Lonsdale et al. 2004), reflective of two-orders of magnitude
higher overall star-formation levels than ordinary star-forming
galaxies. Without attempting to systematically connect the red-
dest galaxies found with NIRCam to the populations identi-
fied at longer wavelengths, we provide the necessary context
by cross-matching our sample with the ALMA submillimeter-
selected compilation from Adscheid et al. (2024) and show that
this population overlaps and connects with our stellar-mass-
selected sample.

We assumed a standard, flat Λ cold dark matter cosmology
with H0 = 70 km s−1 Mpc−1 and Ωm = 0.3. We adopted the AB
magnitude system (Oke & Gunn 1983) and the Chabrier (2003)
initial mass function.

2. Data and sample selection

The parent sample is drawn from the Dawn JWST Archive
(DJA) catalog2. This catalog contains photometry for over
400 000 galaxies in the five CANDELS fields (Grogin et al.
2011; Koekemoer et al. 2011) observed with JWST/NIRCam as
part of the CEERS (Finkelstein et al. 2023, 2025), PRIMER
(Dunlop et al. 2021), COSMOS-Web (Casey et al. 2023), and
JADES (Eisenstein et al. 2023) programs.

The data reduction process, the photometry and the spec-
tral energy distribution (SED) fitting approach are described
by Valentino et al. (2023). In short, we used their 0.5′′ diame-
ter aperture photometry on all available HST/ACS, HST/WFC3,
and JWST/NIRCam imaging, ranging from 0.4 µm to 4.4 µm.
Two aperture corrections then provided the total flux densities.
The first correction accounts for the fraction of the flux for a
point source outside the 0.5′′ aperture. This correction varies
from filter to filter. The second correction is the multiplication
by the ratio the AUTO flux and the aperture flux as measured in
the detection image (typically, F277W+F356W+F444W). This
correction is the same for all filters and accounts for the spa-
tial extent of the source, but not color gradients. Colors gradi-
ents can be significant, but we verified that the colors within
two F444W effective radii from the Sérsic models presented
by Martorano et al. (2025) are not systematically different from
our aperture colors. We prefer the aperture colors for this work
because of their small uncertainties and model independence.

Photometric redshifts were inferred with eazy (Brammer
et al. 2008), with the agn_blue_sfhz_13 set of

2 https://dawn-cph.github.io/dja/blog/2024/08/16/
morphological-data/
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Fig. 1. Rest-frame U − V (upper panels) and V − J (lower panels) colors vs. stellar mass in four redshift bins. Star-forming galaxies are shown in
blue and quiescent in red, separated by their location in the V − J vs. U −V color-color diagram as defined by Muzzin et al. (2013) and shown here
in Fig. 2. Solid lines are running medians, calculated with a spline-quantile regression (COBS library; Ng & Maechler 2007, 2022). The dashed
lines show the running median lines from the 0.5 < z < 1 (leftmost) panels. Green circles indicate submillimeter-detected galaxies. The error bars
in the top-right corner of each panel show the median random uncertainty on the rest-frame colors, including the measurement uncertainty of the
observed fluxes and the propagated uncertainties from the SED fit.

templates3, which consists of 13 templates from Flexible
Stellar Populations Synthesis (FSPS; Conroy et al. 2009;
Conroy & Gunn 2010), a template constructed from the NIR-
Spec spectrum of an extreme emission-line galaxy at z = 8.5,
and a template generated to match the JWST/NIRSpec spectrum
of a z = 4.5 source, which is thought to host an obscured
active galactic nucleus (Killi et al. 2024). As input all available
HST and JWST imaging datasets were used. For a detailed,
field-by-field list we refer to Table 3 in Valentino et al. (2023),
but for every object at least 12 wide filter photometric data
points across the full wavelength range are available.

We selected galaxies with stellar mass M? > 109 M�, which
are all at least a magnitude brighter than the 5σ detection limit of
PRIMER, the shallowest imaging dataset (Valentino et al. 2023),
ensuring a stellar-mass-complete sample. We limited the redshift
range to 0.5 < z < 2.5 to avoid overly large aperture corrections
at low redshifts and the loss of rest-frame near-IR (J-band) cov-
erage at high redshifts. We also rejected 3708 galaxies with poor
SED fits (χ2 > 10). Our final sample consists of 27 758 galaxies,
with as key parameters for this work: zph, M?, rest-frame U −V ,
rest-frame V − J and AV.

3. Results

3.1. Evolution and stellar mass dependence of rest-frame
colors

The evolution of the color-M? distribution is shown in Fig. 1.
The redshift evolution in the (V − J)-M? distribution for star-

3 https://github.com/gbrammer/eazy-photoz/tree/
master/templates/sfhz

forming galaxies is quite remarkable. The (V − J)-M? relation
is very steep at z > 2, with a nearly 2 mag difference between
M? & 1011 M� and M? < 1010 M� galaxies. Low-mass galax-
ies become bluer with redshift (by about 0.3 mag from z < 1 to
z > 2), indicative of higher levels of star-formation activity, with-
out strong attenuation. High-mass galaxies, on the other hand,
become redder with redshift.

Such red colors (V − J & 2) can only be plausibly explained
by dust reddening, since quiescent galaxies, which presumably
have the oldest light-weighted ages, are not redder than V − J ≈
1.2. This is the reason for the popularity of color-color diagrams,
shown here in Fig. 2, to separate dusty galaxies from quies-
cent galaxies: dusty galaxies are redder in V − J (Williams et al.
2009; Ilbert et al. 2009; Whitaker et al. 2011) than even the old-
est stellar populations, which are found in quiescent galaxies
according to state-of-the-art spectroscopic data and modeling
(Gallazzi et al. 2014; Chauke et al. 2018; Kaushal et al. 2024;
Nersesian et al. 2025). These dusty, massive galaxies have been
seen in near-IR surveys for decades, but in most previous works
the colors of the reddest objects remained underestimated. The
tail of red galaxies in V − J did not, generally, extend much
beyond V − J ≈ 2 (e.g., Muzzin et al. 2013; van der Wel et al.
2014; Fang et al. 2018). Only Martis et al. (2019) find a tail
of galaxies at V − J ≈ 2.5. With the new NIRCam photom-
etry and current data analysis we see that the average color
is V − J ≈ 2 for massive star-forming galaxies, with a tail
reaching V − J ≈ 3. The issue is not that the reddest galax-
ies were undetected in HST surveys, but that their redshifts
were generally overestimated and their rest-frame colors uncer-
tain. Specifically, cross-matching the astrodeep-jwst spectro-
scopic redshift (zsp) catalog (Merlin et al. 2024) with the DJA
catalog used in this paper and the 3D-HST catalog (Skelton et al.
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Fig. 2. Rest-frame U − V vs. V − J diagram in four redshift bins, showcasing the rise of very red galaxies at higher z and indicating the separation
between star-forming and quiescent galaxies.
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Fig. 3. AV vs. M? for star-forming galaxies in four redshift bins. Points are color-coded with V − J color. White squares show the median in
stellar mass bins and error bars the statistical uncertainty (σ/

√
N, mostly smaller than the data points themselves). The solid black lines show the

spline-percentile regression, and the dashed lines show the 16–84 percentiles of the distribution. The error bars are the median uncertainties from
the observed fluxes and propagated uncertainties from the SED fit.

2014; Momcheva et al. 2016), we find 25 galaxies with mea-
sured zsp and V − J > 2.5. Our median zph = 1.64 matches well
with the median zsp = 1.68, while in the 3D-HST catalog the
median is zph,3DHST = 2.12. For the full sample of 7124 matched
objects there is no such offset: the two sets of zph estimates agree
very well, to ≈1% on average, with <1% catastrophic outliers
(defined as deviating by more than 15% in 1+z), with ≈5% scat-
ter, and with no systematic departures up to V − J = 2.5. Even
galaxies with with 2 < V − J < 2.5 show no systematic off-
sets, which are apparently limited to the small subset of the very
reddest objects that nonetheless produce a pronounced change
in the color distribution of z ≈ 2 galaxies when compared to
lower z. It remains to be determined whether the new zph esti-
mates are improved because of improved photometry or because
of improved templates.

As mentioned in the Introduction, the discovery of a pop-
ulation of dusty galaxies at z & 2 in near-IR surveys was
made in parallel with observations at longer wavelengths (e.g.,
Hughes et al. 1998; Smail et al. 1997, 2002a; Chapman et al.
2003; Daddi et al. 2007). To provide this context, we cross-
matched our sample with the A3COSMOS and A3GOODSS cat-
alogs (Adscheid et al. 2024), which collect all objects identified
by ALMA across the COSMOS and GOODS fields. We find a
match for 60 galaxies with separation <0.4′′, all but one of which
satisfy the homogeneous peak S/N = 5.40 criterion for blind
extraction. The choice for <0.4′′ serves as a compromise that
allows for spatial offsets between stellar and dust emission while
avoiding spurious matches. Reducing or increasing the search

radius by 0.1′′ changes the number of matches by just three. This
submillimeter-detected sample is not complete or representative
for our sample, and it should be borne in mind that essentially all
massive, star-forming galaxies are sufficiently bright at submil-
limeter wavelengths to be detected in sufficiently deep ALMA
observations (Dunlop et al. 2017; McLure et al. 2018).

As shown in Fig. 1, the submillimeter-detected galaxies have
typical stellar masses of M? = 1011 M� and are among the red-
dest 50% of the population in V− J. But they have average U−V
colors, which illustrates that U − V color is a poor indicator of
attenuation and far-IR luminosity. This is also illustrated by the
strong evolution in V − J for massive star-forming galaxies –
indicative of strong evolution in dust attenuation – in the absence
of a similarly strong evolution in U − V . The U − V color, it
seems, is a random draw, independent of dust mass and the level
of star-formation. Such a random draw can be explained by the
patchiness of dust in the UV, with a small number of random
lines of sight that happen to reveal a small fraction of the young
stellar population (Zhang et al. 2023; Gebek et al. 2025).

A clearly defined, tight color sequence exists for quiescent
galaxies in both U −V and V − J, but at all redshifts V − J is blue
rather than red compared to equally massive star-forming galax-
ies: the red sequence in U−V becomes a blue sequence in V − J.
Quiescent galaxies become bluer with redshift in both U−V and
V − J due to younger ages at earlier cosmic times. Similarly,
the U −V colors of star-forming galaxies are bluer at higher red-
shifts (also see, e.g., Marchesini et al. 2014). These trends are, of
course, well documented and expressed in terms of a blue cloud
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of low-mass star-forming galaxies and a red sequence of quies-
cent galaxies that dominate the red galaxies at z . 1 (Bell et al.
2004b; Faber et al. 2007), with a minority of dust-reddened, star-
forming galaxies mixed in at high mass (Bell et al. 2004a). But
beyond z = 1 the quiescent red sequence in a color-mass or
color-luminosity diagram becomes overwhelmed by dusty star-
forming galaxies (e.g., Wuyts et al. 2007; Arnouts et al. 2007)
that are, on average, equally red but have a larger scatter in U−V .

3.2. Evolution and stellar mass dependence of AV for
star-forming galaxies

The connection between color and dust attenuation for star-
forming galaxies4 is made explicit in Fig. 3. The most strik-
ing feature is the substantial increase in AV with redshift for
massive star-forming galaxies. AV ≈ 1.2 for M? & 1011 M�
galaxies at z < 1, increasing to AV ≈ 2.6 for z > 2, with a
tail up to AV ≈ 4 that is absent at lower z. Such a steep mass
dependence is also reflected by the fraction of obscured star-
formation in submillimeter-detected galaxies (Whitaker et al.
2017; Dunlop et al. 2017; McLure et al. 2018). Of course, AV
has been inferred by many as part of SED fitting analysis for
large samples of galaxies, but has not often been shown explic-
itly as a function of stellar mass and redshift. Only Martis et al.
(2016) explicitly show this information, finding qualitatively
similar trends: a higher AV for more massive galaxies, and an
increase with redshift from AV ≈ 0.8 at z < 1 to AV ≈ 1.5
at z > 2 (also see Marchesini et al. 2014). But in quantitative
terms, the mass- and redshift dependence are now much more
pronounced and the z ≈ 2 population extends to much redder
colors and higher AV.

Approximately 90% of M? > 1011 M� star-forming galax-
ies at 1.5 < z < 2.5 have AV > 2, and ≈50% have AV > 3.
Spectroscopic evidence for such high AV was recently shown by
Cooper et al. (2025), Maheson et al. (2025) and, likewise, some
submillimeter-detected galaxies are now shown to have equally
high attenuation (Liu et al. 2025). This stark evolution with red-
shift was under-illuminated in the past, because of the aforemen-
tioned underestimation of rest-frame V − J colors of the reddest
objects in most catalogs. To our knowledge, only Martis et al.
(2019) found a tail of rest-frame V − J > 2 colors and AV > 3 in
a near-IR-selected sample at z ≈ 2−3 that is absent at lower z. We
speculate that the reason for the decline in AV with cosmic time
is at least in part the consequence of the declining gas fraction.
These massive galaxies likely have approximately solar metallic-
ities at all z probed here, suggesting that the dust-to-gas ratio is
similar across cosmic time. In addition, a change in dust geom-
etry may play a role: where we see thin dust lanes in massive
galaxies in the present-day Universe, the work by Gebek et al.
(2025) suggests that the entire central region of a massive, star-
forming galaxy is heavily obscured at z > 1.5. It should be kept
in mind that AV estimates can be quite uncertain on a galaxy-by-
galaxy basis (Pacifici et al. 2023). As a test, for our subsample of
galaxies with V − J > 2.5 we inferred AV with a different SED
modeling code (bagpipes, Carnall et al. 2018), allowing attenu-
ation and metallicity to vary freely up to AV = 5 (Calzetti et al.
2000) and Z = 2.5Z�, and a double power-law star-formation

4 AV estimates of quiescent galaxies carry the additional uncertainty
due to our limited knowledge of the intrinsic near-IR colors of evolved
stellar populations. There is compelling evidence of somewhat dusty
quiescent galaxies (e.g., Siegel et al. 2025), but it is a distinct possibility
that SED fitting codes use reddening to correct for template mismatches
(e.g., Appendix B in van der Wel et al. 2021).

history. We find very comparable AV values compared to eazy:
0.1 mag redder in the median, and 0.2 mag scatter, consistent
with our uncertainties. The increase in AV with redshift does not
lead to redder U − V colors (Fig. 1), and submillimeter-detected
galaxies are only slightly redder than average, with large scatter.
A high AV with a relatively un-reddened U − V color requires
a gray attenuation curve in the UV-optical. As shown recently
by Gebek et al. (2025), a plausible explanation is that not only
young stars (<100 Myr), but all stars younger than 1 Gyr – a
large fraction or even the majority of all stars at z ≈ 2 – are atten-
uated by a birth cloud-like component (Charlot & Fall 2000).
Note that in our lowest stellar mass bin AV values remain small.
It increases with redshift, but only slightly, from AV ≈ 0.3 at
z < 1 to AV ≈ 0.4 at z > 2 (this despite the bluer colors at higher
z).

4. Conclusion

Although it has been abundantly clear for decades that there
exists a population of red galaxies at z > 1, JWST/NIRCam
presents a new opportunity to describe the distribution of rest-
frame UV-optical-to-near-IR colors and AV values for the gen-
eral galaxy population up to z = 2.5 and down to low stellar
masses (here, M? = 109 M�). The rest-frame U −V-stellar mass
diagram is familiar, and shows a distinct red sequence of pas-
sive galaxies and a population of star-forming galaxies that are
blue at low masses and redder at higher masses. The rest-frame
V − J-stellar mass distribution is remarkably different: The red
sequence is more accurately described as a blue sequence. At
M? & 3 × 1010 M�, star-forming galaxies are much redder than
quiescent galaxies, particularly at z > 1.5. The red colors are
explained by large AV values. Nearly all massive star-forming
galaxies at z > 1.5 have AV > 2. The photometric redshifts
for the particular subset of extremely attenuated galaxies have
markedly improved thanks to the precise NIRCam photometry,
as shown by a comparison with spectroscopic redshift measure-
ments, which explains why the strong redshift evolution in V − J
and AV went largely unnoticed until now.

The overall goal of this paper has been to showcase the accu-
rate and precise colors that the HST-JWST tandem affords, and
provide a reference for the redshift evolution of rest-frame UV-
optical-near-IR colors and AV values as a function of stellar
mass. In a follow-up paper we will show that the high AV val-
ues are associated with strong radial color gradients, improving
our understanding of the strong wavelength dependence of mea-
sured galaxy sizes and its interpretation.

A comprehensive spectroscopic survey of high-AV galax-
ies at z > 1, essentially a targeted extension of the results on
subsamples of other surveys that currently exist (Cooper et al.
2025; Maheson et al. 2025), is needed to understand the physi-
cal conditions in the centers of massive galaxies with large dust
columns and high star-formation activity. Ground-based spec-
troscopic surveys are unavoidably biased toward the less attenu-
ated galaxies, not exceeding AV ≈ 1 (e.g., Tacchella et al. 2018;
Cullen et al. 2018; Lorenz et al. 2024). Furthermore, since the
proportion of high-AV galaxies is still rapidly increasing from
z = 1.5 to z = 2.5, an extension to higher redshifts is needed to
determine when attenuation peaked in cosmic time. This may be
linked to the population of optically dark, dust-obscured galax-
ies at z & 3 (Franco et al. 2018; Barrufet et al. 2023). A redshift
extension also serves to connect the narrative of massive, dusty
galaxies at intermediate redshifts with the surprising presence of
dusty galaxies at even higher redshifts (z > 5; e.g., Endsley et al.
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2023; Akins et al. 2023; Barro et al. 2024; Shapley et al. 2025;
Narayanan et al. 2025; Martis et al. 2025).
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