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I Zw 18

• Discovery: Zwicky 1966
• Strong nebular em and low Z: Sargent/Searle 1970, 1972
• Oxygen (Alloin 1978, and many following) 12+log(O/H)≈ 7.2 (3% solar)
• HST imaging with WFPC2 resolved young stars with V < 26 mag and H𝛼 filaments 

(also from ground), Hunter & Thronson 1995, Dufour+96
• A young galaxy? Deep HST/ACS campaigns in V & I (Izotov & Thuan 04) ⇒ Yes, 

(Aloisi+07) ⇒ No, due to RGB and Cepheids. Distance 18 Mpc
• Also many spectroscopic campaigns from ground and HST, finding e.g. WR features

and HeII (Izotov+97, Legrand+97; IFS Kehrig+16, Rickards Vaught+23) 

26 D. Kunth, G. Östlin

Fig. 2. Some galaxies as seen in the Digitized Sky Survey (obtained from Sky View). All images have
dimension 3 × 3 arcminutes, north is up east is left. Top left: The “prototypical” BCG IZw18, distance
(D) = 10 Mpc, MB = −14, Z ≈ 1/50Z⊙. Top right: ESO 338-IG04 (=Tol1924–416), a luminous metal-
poor BCG, D = 38 Mpc, MB = −19, Z ≈ 1/10Z⊙. Bottom left: ESO 546-34, a metal-poor LSBG,
D = 20 Mpc, MB = −16, Z ≈ 1/20Z⊙. Bottom right: The giant “normal” spiral NGC 6753 shown for
comparison, D = 40 Mpc, MB = −21.5

to be that LSBGs are gas rich and unevolved, both chemically and photometrically,
which may be related to their low mass densities.

In view of their probably high space density and large gas mass fractions, the
LSBGs constitute an important fuel reservoir for star formation in the Universe. Gas
in LSBGs can be made accessible to other galaxies e.g. in collisions. Likewise, if the
extended low density gas somehow can be forced to collapse, LSBGs may be sites of
future starbursts. The possible physical relations with other galaxies will be addressed
in Sect. 7.2. Moreover, there have been suggestions that LSBGs may be responsible
for some of the metal line absorption systems seen in QSO spectra (e.g. Phillipps et
al. 1993).



JWST imaging with NIRCam F115W, 
F200W, F356W and F444W (plus 
MIRI) (Hirschauer+2024)

the large supershells of dust and ionized gas carved out by
previous star formation and SNe activity. These align with
extant maps of emission, including continuum-subtracted Hα
and Hβ from Cannon et al. (2002), which found significant
concentrations of dust along such structures. Resolved back-
ground galaxies are apparent throughout the image spanning a
variety of orientations and morphology. Stellar sources
associated with the companion system Component C are
visible at the top of the image, just left of center. Gas structure
of the ISM is noticeably absent by comparison, consistent with

a generally older population of stars bereft of recent star
formation (see Section 4.3 for further analysis).
Images of I Zw 18 made utilizing MIRI filters (Figure 3)

emphasize the ISM structure of the galaxy via diffuse emission,
with loops and filaments tracing a complex gas morphology,
and clumpy nature reflecting that of the neutral and molecular
gas component (e.g., van Zee et al. 1998; Cannon et al.
2002, 2005). In addition, we see an amalgamation of light
originating from the reddest stellar populations, including AGB
stars and embedded YSOs, corresponding to the two major SF

Figure 2. Four-color near-IR composite image of I Zw 18 in NIRCam F115W (dark blue), F200W (light blue), F356W (orange), and F444W (red). Image orientation
is such that north is to the left, while east is down. An underlying red population of older stars is complemented by hot, massive stars, identifiable by bright, blue
sources occupying the NW and SE components. These H II regions are swaddled among a cocoon of gas and dust, while resolved background galaxies populate the
image outskirts. Stellar sources affiliated with Component C are visible at the top of the image, just left of center. The image resolution afforded by NIRCam imaging
is 0.″04–0.″14, roughly equivalent to that of HST's optical bands. This image was made by ESA/NASA/CSA/STScI.
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Fig. 4. mF200W vs. mF115W � mF200W color-magnitude diagrams of I Zw 18’s main body (left panel) and Component C (right panel). Di↵erent
stellar evolutionary phases are visible (see discussion in Sect. 3.1). PARSEC-COLIBRI isochrones (assuming [Fe/H]=�1.60, (m � M0) = 31.3
and E(B � V) = 0.032) are over-plotted and color-coded by their age (see the legend in the upper right corner). The main stellar evolutionary
phases are labeled. Error bars on the left-hand side represent photometric uncertainties at various magnitudes, assuming mF115W �mF200W = 1. The
red-dashed line indicates the 50% completeness limit.

of isochrones older than 1 Gyr. The majority of these stars are
in their RGB phase, with the tip at approximately mF200W ⇠ 26.
The unparalleled sensitivity of JWST in the near-IR enables us to
detect this relatively faint phase, going from its tip down to one
magnitude deeper, just before reaching the completeness limit of
our photometry. Thus, our data confirm that I Zw 18 is indeed an
old system and not a young galaxy currently in the process of
forming its first generation of stars (Hunter & Thronson 1995;
Izotov et al. 1999b; Izotov & Thuan 2004). I Zw 18’s companion
(i.e., Component C) exhibits similar features to those described
above, albeit generally less populated.

3.2. Spatial distribution

To gauge how di↵erent stellar populations, tracing di↵erent
epochs, are spatially distributed across the galaxy’s main body
and Component C, we selected three bona fide stellar popu-
lations with di↵erent age intervals, using PARSEC-COLIBRI
isochrones as a guide (see bottom-left panels of Fig. 5). These
populations include upper MS stars younger than 30 Myr (blue
circles), AGB stars with intermediate ages ranging from 0.1 to
1 Gyr (green circles), and RGB and low-mass AGB stars older
than 1 Gyr, and potentially as old as the Universe (red circles).
Fig. 5 illustrates their positions within the galaxy. In general
young stars show a concentrated and clumpy distribution, while
the intermediate and old stars display a more open distribution,
as expected since stars migrate from their birth locations as they
age due to orbital mixing. We see a great concentration of very
young stars within the main body’s NW SF region, while the
SE region seems more populated by intermediate-age stars. This
possibly suggests that SF has started in the SE part of the main
body and then moved “up” toward the NW region. The older
RGB and AGB stars are distributed along the outskirts of the

main body, with a higher number found around the SE SF region.
This finding seems to confirm the idea that the SE part of the
main body is substantially older than the NW region, which is
now going through its main burst of SF. Nevertheless, due to the
intrinsic faintness at the distance to I Zw 18, these stars are very
di�cult to detect. Thus, we cannot rule out the possibility that
the non-detection around the NW SF region and in the inner part
of the main body is due to incompleteness of our photometry.
Notably, Component C exhibits a mirrored spatial distribution
of stars. In particular, its young stellar population is clustered
toward the main body. This clustering, together with the com-
mon HI envelope (van Zee et al. 1998; Lelli et al. 2012), might
indicate that a recent gravitational interaction between the main
body and Component C is responsible for the current strong star-
burst experienced by the galaxy (Kim et al. 2017).

4. Star formation history

4.1. CMD fitting method

In this Section, we present I Zw 18’s SFH derived through
the synthetic CMD fitting method, originally pioneered by
Tosi et al. (1991) and successfully exploited in the last 30 years
to derive the SFH of galaxies in the Local Universe (Gallart et al.
1999; Annibali et al. 2003; Dolphin et al. 2005; McQuinn et al.
2010; Weisz et al. 2014; Sacchi et al. 2018; Cignoni et al. 2019;
Bortolini et al. 2024). In particular, we use the CMD fitting rou-
tine SFERA 2.0 (Star Formation Evolution Recovery Algorithm,
Bortolini et al. 2024). We provide here only a short description
of SFERA 2.0. We refer the interested reader to Bortolini et al.
(2024) for an in depth description of the routine.

The synthetic CMD method involves the comparison of the
observed galaxy CMD, with a set of theoretical CMDs generated
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Fig. 5. F200W image of I Zw 18 with the positions of three bona fide stellar populations being overplotted and selected in the CMD using
PARSEC-COLIBRI isochrones. A population of upper MS stars younger than 30 Myr (blue circles, left panel), AGB stars of intermediate ages
between 0.1 and 1 Gyr (green circles, middle panel), and a population of RGB and low-mass AGB stars older than 1 Gyr (red circles, right panel).
The insert panels on the bottom-left show the respected position in the CMD of the selected bona fide stellar populations.

from some assumed stellar evolution models (i.e., isochrones).
In particular we chose two independent and widely used
sets of stellar isochrones: PARSEC-COLIBRI (Bressan et al.
2012; Tang et al. 2014; Chen et al. 2014, 2015; Marigo et al.
2017; Pastorelli et al. 2020) and MIST (Dotter 2016; Choi et al.
2016)4. First, we generate a library of “simple” synthetic stel-
lar populations with all possible combinations of ages ranging
from 1 Myr to 14 Gyr in steps of � log(t) = 0.25, and metal-
licities within [Fe/H] 2 [�2.00,�1.50] in steps of 0.1 dex. We
note that we adopted the approximation [Fe/H]= log(Z/Z�), with
Z� = 0.0152 for PARSEC-COLIBRI (Ca↵au et al. 2011) and
Z� = 0.0142 for MIST (Asplund et al. 2009). The choice of
equal logarithmic age bins is to account for the increasingly
lower time resolution at older epochs. The metallicity interval
goes from the lowest value made available by both PARSEC and
MIST models to the current value inferred from spectroscopic
observations of the galaxy H ii regions (Skillman & Kennicutt
1993; Izotov et al. 1999a). We also assumed a Kroupa (2001)
initial mass function between 0.2 and 300 M� and a 30% of
unresolved binaries. We then construct the CMD associated with
each “simple” synthetic stellar population (hereafter, basis syn-
thetic CMDs), applying bolometric corrections based on stel-
lar atmosphere and synthetic spectra models (Conroy & Gunn
2010; Chen et al. 2019). To mimic the observation conditions
we then convolve the synthetic CMDs basis functions with the
following data properties: photometric errors, blending and
incompleteness derived from our AST (see Sect. 2.3), distance
modulus of (m � M0) = 31.3 (derived by Aloisi et al. 2007 with
Cepheid variables), foreground reddening of E(B � V) = 0.032
(Schlafly & Finkbeiner 2011). All the basic synthetic CMDs can
now be linearly combined with appropriate weights to reproduce
the observed CMD and recover its associated SFH. To identify
the combination of weights that best reproduce the data, we bin
both synthetic and observed CMDs, and compare the star counts
in each color-magnitude grid cell following a Poissonian like-
lihood function (Dolphin 2002). The minimization of the likeli-
hood is performed by means of a genetic algorithm (Pikaia, see
Charbonneau 1995). Finally, statistical uncertainties are com-
puted with a bootstrap technique, that is, applying small ran-
4 https://waps.cfa.harvard.edu/MIST/index.html

dom shifts in color and magnitude to the stars in the observed
CMD and deriving again the SFH using SFERA 2.0. We then
averaged all the solutions and take the 16, 50 and 84 percentiles
of the distribution as the “best-fit” confidence interval. System-
atic uncertainties are accounted for by deriving the SFHs using
di↵erent color and magnitude binning in the minimization. Fur-
thermore, the whole process is performed independently using
synthetic CMDs generated from PARSEC-COLIBRI and MIST
stellar models. For fixed age and metallicity values, the di↵er-
ences between the models predictions reflect di↵erent underly-
ing stellar physics assumptions, giving us a more robust estima-
tion of the possible systematic uncertainties in the fit.

Before delving deep into the detailed discussion of I Zw 18’s
SFH, in Fig. 6 we show the CMDs of the four spatial regions
in which we divided I Zw 18’s main body (see Fig. 1) and
for which we independently recover the SFH using SFERA 2.0.
The CMDs are overlaid with a set of PARSEC-COLIBRI model
isochrones, with [Fe/H]=�1.60 and ages as labeled in the leg-
end between 10 Myr and 10 Gyr. The darker shading obscures
the region of the CMD that falls below our fiducial 50% com-
pleteness level. As already discussed in Sect. 2.3, the photometry
gets progressively “deeper” moving from region 1 and 2 (inner-
most part of the galaxy) to region 4, where we confidently detect
stars as faint as mF200W ⇠ 27.5. Already at a quick glance, the
CMDs reveal profound di↵erences. Both region 1 and 2 show
CMDs dominated by very young (10�500 Myr) upper-MS and
core He-burning stars. Unfortunately, the severe intrinsic crowd-
ing within these star-forming regions complicates the detection
of faint, old stars, thereby hindering a comprehensive analysis
of all stellar populations within these areas. Region 3 shows the
most populated CMD among all the selected regions, with stel-
lar populations of all ages. In particular, it displays a clear MS
(even if less populated in the brightest part compared to region
1 and 2), a clear red ”plume” around mF115W � mF200W ⇠ 1 pop-
ulated by intermediate age core He-burning and AGB stars, but
also a population of old RGB stars below mF200W ⇠ 26. Region
4 still shows traces of blue MS and red AGB stars, along with
a sparsely populated but still present RGB population, detected
well above the 50% completeness limit. Lastly, we also recover
Component C’s SFH from its CMD shown in the right panel of
Fig. 4 (see Sect. 3.1).
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Fig. 8. SFERA 2.0 results for region 2 (see Fig. 7 for a detailed description of each panel).

catalog, reaching the 50% completeness limit around ⇠27.5 (see
Fig. 3). On the other hand, this region is poorly populated com-
pared to the others, with ⇠200 detected stars. The recovered stel-
lar mass and SFH here, shown in Fig. 10 (Panels (a) and (b)),
display a trend similar to region 3, though with greater uncer-
tainty due to the low number of stars that makes the fitting rou-
tine more sensitive to random statistical fluctuations. Again, both
PARSEC-COLIBRI and MIST models are in good agreement
within the uncertainties. The SFERA 2.0 best model is in very
good agreement with the data, as can be appreciated by both the
color functions (panels (c) and (d)) and CMD comparison (pan-
els (e)-(g)).

4.6. Component C

The CMD of I Zw 18’s Component C appears to be quite similar
to that of region 3 and 4 in the main body of the galaxy (see right

panel of Fig. 4). In this region, the photometry is as deep as in
region 4, allowing us to reach RGB stars ⇠1 mag above our fidu-
cial 50% completeness limit, thus e↵ectively sampling the SF
activity of this region for epochs older than 1 Gyr. As for region
3 and 4, we adopt a single time bin from 1 to 14 Gyr to account
for the poor time resolution provided by RGB stars. The results
of our synthetic CMD fitting analysis are shown in Fig. 11. The
recovered SFH is remarkably similar to the one of region 3, but
with lower star-formation rates on average. It shows a very slow
start at epochs older than 1 Gyr (SFR⇠ 10�5

M� yr�1), and then
an increasing activity in recent times, characterized by two peaks
of SF around 10 and 100 Myr ago. Also the recovered stellar
mass follows nicely the trend of region 3 and 4. Again, both stel-
lar evolutionary model predictions are in good agreement within
errors. The best-model CMD is in excellent agreement with the
data, being able to reproduce both the blue and red “plume”,
while accounting for the population of old RGB stars.
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Revisiting IZw18 with HST in the UV/blue (17129)
28 orbits of imaging in ACS/SBC/F140LP (∼1500Å), and UVIS with
filters: F225W, F336W, F438W & F469N (HeII) 
• V-I is insensitive to Teff above 10 000 K, MS is vertical
• UB/blue gives more leverage for Teff and extinction
• Identify hot stars and HeII sources

F225W-F438W
F336W-F438W
F438W-F606W
F606W-F814W

4 Myr

10 Myr

Log(Teff)

Figure 2: Left: The relation between Te↵ and color indices for Padova model isochrones with
Z = 0.0004 with age 1 and 4 Myr. We used here the Padova models since the PARSEC web page
(http://stev.oapd.inaf.it/cgi-bin/cmd) allows easy construction of isochrones in the HST/WFC3
filter system. The color indices have been labelled according to the numbers in the HST filter
name (e.g. 606–814 means mF606W �mF814W i.e. ⇠ V–I) for the vegamag system. For 606–814,
0.2 mag has been added to separate them from the 438–606 relation. Right: comparison of
di↵erent color indices for isochrones, zoomed in on the TO, at t = 4 Myr (solid line with dots,
upper) and 10 Myr (dotted line with +, lower) for m225 �m438 vs m438 (black), m336 �m438 vs
m438 (blue), m438 �m606 vs m606 (green), and m606 �m814 vsm606 (red). In the latter two colors
(⇠ B � V and V � I) the isochrones are inseparable until the turno↵ for the 10 Myr track,
whereas by using UV filters the isochrones are well separable even below the TO mass.

corresponding to a distance of 18.2 Mpc (Aloisi et al. 2007). The foreground reddening
of IZw18 is very small E(B � V )MW = 0.03 and have been accounted for in the ETC
calculations. No additional reddening internal to IZw18 is assumed. As most literature
on IZw18 use the Vegamag system, we use it here too. For estimating the magnitudes of
stars of given mass and evolutionary stage we use the Geneva models at Z=0.0004 (Groh
et al. 2019) to estimate LBol, Te↵ and log(g), and the Padova bolometric correction tool
(http://stev.oapd.inaf.it/YBC/) to convert these into magnitudes in the HST filters, which
are then used in the ETC calculations.

The b-band filter, F438W, provides the baseline, and with the proposed observations will
reach deeper than the existing ACS/WFC/F814W observations for hot stars. The existing
F555W and F606W will formally reach slightly deeper, but these filters (unlike F438W)
transmits the [Oiii] 5007 and H↵ lines which are very bright in IZw18 (adding a bright
di↵use background). Moreover, if observing blue/hot stars in the V and I filters, they will be
crowded with the red stars, while in the blue and UV this is much less of an issue since red
stars will not be bright at these wavelengths. Still, in the most crowded regions, completeness
will be a↵ected even with PSF-fitting photometry, which we will address statistically.

We propose to obtain 4 full orbit length exposures (2990s per exposure applicable for
the declination of IZw18 as verified possible by the APT orbit planner) to limit the CTE

5



The Astronomical Journal, 146:144 (13pp), 2013 December Annibali et al.

Figure 2. Upper panels: spatial distribution of the stars in regions A, B, C, D, and E selected in I Zw 18. Bottom panels: corresponding CMDs. Superimposed are the
Z = 0.0004 Padova 94 stellar tracks for the masses: 60, 30, 20, 12, 7, 5, 2, 1, 0.8, and 0.6 M!. For regions A and B, the smallest plotted masses are 20 and 2 M!,
respectively.

Table 1
Average SFR (in 10−3 M! yr−1) in I Zw 18 at Different Epochs

Regiona Area <10 10–100 0.1–1 1–10
(kpc2) (Myr) (Myr) (Gyr) (Gyr)

A 0.06 1107.0 >24.7 · · · · · ·
[1026.0] >[14.9] · · · · · ·

B 0.66 20.0 12.7 >0.7 · · ·
[23.0] [16.2] >[2.5] · · ·

C 0.76 2.0 1.5 0.8 0.1
[2.0] [2.1] [1.4] [0.3]

MB 1.48 1129.0 >38.9 >1.5 >0.1
[1051.0] >[33.2] >[3.9] >[0.3]

D 0.17 0.3 1.3 1.1 0.04
[0.4] [1.4] [1.0] [<0.01]

E 0.70 0.5 3.8 0.4 0.03
[2.0] [3.0] [0.5] [<0.01]

SB 0.87 0.8 5.1 1.5 0.07
[2.4] [4.4] [1.5] [<0.02]

Notes. Values are given for the Baltimore solution and, in brackets, for the
Bologna solution. The symbol > is for lower limits.
a Region—MB: main body; SB: secondary body.

classical Cepheid of Fiorentino et al. (2010) is located in region
C, the other two ultra–long-period Cepheids (P ∼ 130 days; see
also Fiorentino et al. 2012) are found in regions C and A, while
the two long period variables (P > 100 days) are in regions B
and C.

On the CMDs in Figure 2, we have overplotted the Padova
94 (Fagotto et al. 1994) stellar tracks for different masses to
show the mass ranges (and thus the look-back times) sampled
in the different regions. In region A, a concentration of bright
stars between the 20 and 30 M! tracks, with ages 7–10 Myr,

and a few stars with mass as low as ∼12 M! (∼20 Myr old)
are detected. Lower-mass stars are lost because of the severe
photometric incompleteness due to the extreme crowding. In
region B, the look-back time sampled is longer than in region
A, with stellar masses as low as 2 M! (∼1 Gyr old) present
on the CMD. However, only in the least crowded region C are
RGB stars with masses <2 M! and ages >1 Gyr detected. This
also holds for region D in the secondary body, while in the more
crowded region E only a few potential RGB stars are observed.
From the comparison of the CMDs with the theoretical tracks,
we also notice the clear presence of an age gradient moving from
the most crowded regions to the least crowded ones. In fact, the
bright part of the blue plume (I < 26 mag) is significantly more
populated in regions A, B, and E than in regions C and D, and
reaches brighter magnitudes. This implies more massive stars
and younger SF. For a quantitative derivation of the SFH in the
different regions we refer to Section 5.

4. ARTIFICIAL STAR EXPERIMENTS

To evaluate the role of incompleteness and blending in the
data, we performed artificial star experiments on the original
frames, following the same procedure described in Annibali
et al. (2008). These tests serve to probe observational effects
associated with the data reduction process, such as the accuracy
of the photometric measurements, the crowding conditions,
and the ability of the PSF-fitting procedure to resolve partially
overlapped sources. We performed the tests for the individual
F555W, F606W, and for the two F814W frames, according to the
following procedure. We divided the frames into grids of cells
of chosen width (50 pixels) and randomly added one artificial
star per cell at each run. This procedure prevents the artificial
stars from interfering with each other, and avoids biasing the
experiments toward an artificial crowding not present in the

3

Stars with mass ≥ 30 M⊙ present in A (NE region)
From deep HST V & I
Annibali+2013



(a) (b)

Figure 5: (a) Representation of a series of isophotes characterizing different density profiles through the
application of a Gaussian filtering (units in [e→/s]). (b) Final selection of the different regions for both I Zw
18 and its Component C, guided by the location and shape of the isophote contours. I Zw 18 is consequently
defined as the sources laying within the black box, Component C includes everything within the brown box,
population A comprises the red region, population B the blue area excluding population A, population C is
given by the green area, population D covers everything within the orange perimeter and outside populations
A, B and C, the outskirts contain the sources within I Zw 18 and excluding populations A, B C and D and
finally the background covers everything within the dotted region and outside I Zw 18 and Component C.

interesting to see if we found something of quality there, just in case. On the other hand, it appears somewhat
more challenging to distinguish between regions with differing stellar properties and crowding in the case of
Component C (brown box). For this reason, after confirming through isophote analysis that its distribution
is relatively homogeneous, we ultimately decided to examine the entire area within the square region as a
single unit. Finally, the background region is also defined as the area within the dashed gray box and outside
each galaxy. This specific area will be of great interest latter on because it will help us fine tune the quality
of our data samples, allowing us to check for spurious sources or potential background galaxies not actually
belonging to our targets that may be affecting the analysis.

5. Color-Magnitude Diagram (CMD) Analysis

same number of stars in each plot of Figure 6 only thing that changes is that the combination of filters is
different. we dont expect to be a big difference between the two plots. the fact that we have run 336 and
not used it for cmd does not mean it is nor important, in fact we use it in Section 5.3 where we estimate
the reddening vectors for different color-color diagram combinations to try to get a grasp of how our data
fits MIST isochrones according to the reddening it suffers from the galaxy and through the implication of
reddening laws.

we mainly choose f225 f438 because the filters are slightly more separated which provides with a more clear
picture of the differences in stars, if any. also, we are mostly interested in the blue stars which is also a reason
why we focus on this filter. also de ms seems to be sharper in the f225 f438 and the isochrones fit better there.
furthermore we will concentrate our discussion on the one on the left because they show the same feautures
but the one on the left is a bit better for our purpose. we will get back to the f336 when we loook at color
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Figure 6: write something

color plots and when we do seds and sfhs.

Explain what CMDs are, what we use them for and perhaps comment that firstly we decided to try and
compare the different combination of cmds that we could witht he UV/blue part of the filters we had and since
we saw not sucha big difference we decided to stick with the 225-428 since this combination provided with a
bit broadder range in color and perhaps a broader sense of what was happening than using 336-438

When comparing the color-magnitude diagrams (CMDs) of a stellar population within a galaxy using F438W
vs. F225W-F438W (black CMD) and F438W vs. F336W-F438W (blue CMD), we observe that both exhibit
similar overall morphologies. However, the F225W-F438W CMD spans a wider range in color compared
to the F336W-F438W CMD. This is expected due to the broader wavelength baseline in the F225W-F438W
color index, which enhances the sensitivity to certain parameter variations among stars. the color of a star
is directly related to its surface temperature through Wien’s Law, which describes the relationship between
the temperature of a blackbody and the wavelength at which it emits most strongly. Hotter stars emit more
light at shorter wavelengths (towards the blue part of the spectrum). Cooler stars emit more light at longer
wavelengths (towards the red part of the spectrum). This means that stars with higher temperatures tend to
look bluer, and those with lower temperatures appear redder.

In photometric measurements, color indices are defined as the difference in magnitude between two filters
and essentially measure the color of an object by comparing how much light it emits in different wavelength
bands. A more negative color index means that the object is emitting more light at the shorter wavelength,
which corresponds to a hotter star. A positive or higher color index indicates that the star is emitting more
light at the longer wavelength, corresponding to a cooler star. A negative result means the object is brighter in
the blue (shorter wavelength), indicating that the star is hotter. This is because the star is emitting more light
at those wavelengths, and the magnitude in the shorter wavelength band is numerically smaller.

The F225W filter captures light at shorter wavelengths (far-UV), while F336W is positioned at slightly longer
wavelengths (near-UV). The greater difference between F225W and F438W makes the F225W-F438W color
index more responsive to changes in stellar temperature, metallicity, and interstellar extinction. This results in
Stronger sensitivity to hot, young stars (e.g., O and B-type stars) and evolved UV-bright populations (such as
post-AGB stars and blue horizontal branch stars). A wider spread in color, which helps distinguish different
stellar populations more effectively. Tighter features in the CMD, since the enhanced contrast in color space
makes specific evolutionary phases more discernible. Conversely, the F336W-F438W color index, while still
useful in separating stellar populations, is slightly more degenerate in temperature sensitivity because the two
filters are closer in wavelength. This results in a narrower color spread and somewhat more blended features
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Figure 7: write...

massive stars than mas- sive ones. However, according to our evolutionary track analysis, the less massive
stars have around 8 solar masses which, despite being a low limit is still quite massive. Then, where are the
less massive stars? BELOW THE COMPLETENESS LEVEL! And since we can’t resolve them due to a
lack of observational technology, crowding and all they don’t actually appear in our CMDs but we can most
probably assure that they are there.

INDICATE HOW WE CALCULATE THE ERROR BARS AND PERHAPS A BIT ON THE COMPLETE-
NESS IN EACH REGION: we esentially developed a grid in magnitude and color covering the whole range
where the artificial stars where distributed in their CMD. then we calculated the ratio between the input artifi-
cial stars in that bin and the recovered amount of artificial stars in that same bin, with recovered we mean that
they pass my parameter culling. doing so it provided the completeness level estiamation. on the other hand,
teh error bars were calcualted also using color and magnitude grids so what we did was in this case our range
in color was fixed to a certain part of the cmd the part where the most sources laid so the most crowded . we
calculated the error in color and magntidies of the artificial stars recovered in those cells. then we performed
the mean value of the error bars both in color and mag for each bin to detemrine the "average" phtoometric
errors. add formulas
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Figure 8: no rotation because otherwise we don’t fit the very bright sources but here just state that we stay
with 0-25 because it fits the data and ms much better.Indicate the Z metallicity we use in each model

if we stick with the 0.25 extinction as a better fit and compare how both models compare with each other
we see that both evolutionary models provide a reasonable representation of stellar evolution in IZw 18. in
Figure 9 we represented quickly a couple of isochroes for each model and we can perfectly see that there
is not a major difference between the way isochrones are fitted to the data. the differences might have to
do with the ways each model have been contructed in. also each model works on a different system for the
metallicity. they require you to give as an imput the abundance of metals for the galaxy in different ways.
for mist models they require the fraction of iron with respect to hydrogen which represents the initial bulk
metallicity, computed assuming the Asplund et al. 2009 protosolar abundances where Z→ = 0.0142. That is,
they use 1 and so if we assume a metallicity of Z → 1/300.0142 as stated at the beginning of the itroduction
and as proposed by other scientists we can get a value of

[
Fe

H

]
→ ↑1.523. On the contrary, parsec models

use a solar metal content of Z→ = 0.0152 which in our case translates into Z → 1/300.0152. however, this
difference might not be very dramatic but is important to keep in mind. in our case for a matter of simplicity
and because we latter on examine rotation influence in isochrones and tracks we choose mist models.
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Isochrones comparison…
Foreground
reddening
not enough?



Figure 10: here state that the very bright sources are not being recovered properly

5.2.3 Evolutionary Track Fitting: MIST Model

Figure 11: write

with less metals the pressure support is less so the rotation might be idk

5.3. I Zw 18 Reddening Vector Estimation

TIENES QE PLOTEAR LOS COLOR COLOR MAPS DE DIFERENTES FILTROS Y DETECTAR EL
REDDENING VECTOR SOLO DE LAS ESTRELLAS QUE SEAN MUY BRILLANTES, ES DECIR, DE
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Isochrones without/with rotation
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with less metals the pressure support is less so the rotation might be idk

5.3. I Zw 18 Reddening Vector Estimation
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Stellar masses and evolutionary tracks



Where are the stars?



Where are the stars?



Figure 14: wirte something

Figure 15: wirte something

In the case of component c it was much more difficult to perform the percentiles properly since we did not
have enough stars to select a proper region that is why we thought it would be easier to stablish a limit in -1.9
where most of what seems as the ms stars lay to the left. it was so difficult because since we dont have enough
statistics/stars in component c it is difficult to actually check where the ms lays so as to fit the isochrones and
afterwards be able to differentiate between age bins, also we have assumed the same AV value as the one we
estimated for izw18 but it is fair to comment that that is not necessary true. it is true that these are proximate
and potentially interacting galaxies but av could change from source to source. here the intrinsic law number
of sources in component c is much lower and since we are not sampling the whole upper ms we cant perform
the percentile trick anymore as it does not work here. therefore we can perform a cut by eye in color where
we try to avoid the ms stars based on the distribution of sources and the isochrones. also, the fact that we use
the same AV here is a good point. we still dont know if the extinction changes very much from component c
to izw18. it is also difficult to check how the av changes the isochornes and como resutlado these fit the ms in
component c because you know we have very little sources so we stick with 0.25 which does not seem like a
terrible idea. it looks reasonably well, the shift that we saw when applying the av we interpret that as an effect
of reddening but of course some of that effect might also be related to the fact that these models are not very
exact. also the stars here are very metal poor and strange looking and we dont test models with these kind of
stars so it might be difficult that they fit the data properly. also the most interesting thing we can say from this
diagram righ away is thst component c has almost no stars younger than 6.3myr which is a great finding and
implies a sensitivity we have been able to reach that we could not be seen during the work of Bortolini et al.
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Companion = component C



Figure 16: wirte something
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Location of young vs old stars
Not complete for young stars (only HeB)



 

Color-color diagrams:
Extinction is NOT homogeneous,
But ranges from A_V = 0 to 0.4



HeII emission, resolved
(Rikards Vaught 2023, see also
Kehrig+2016, Brown+02)



HeII 4686Å continuum subtracted 1500Å



Next steps

• Derive the recent SFH (< 30 Myr) details
• Build dynamical model to account for IZw18 and C spatial evolution
• How does the stellar extinction vary across IZw18?
• Are standard extinction laws appliable, or do IZw18 require a new one?
• Which are the sources of HeII emission
• Multi wavelength study of bright stars across UV and IR


