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The 30 Doradus star-forming region in the Large Magellanic Cloud is a nearby
analogue of large star-formation events in the distant Universe. We determine
the recent formation history and the initial mass function (IMF) of massive
stars in 30 Doradus based on spectroscopic observations of 247 stars more mas-
sive than 15 solar masses (M;). The main episode of massive star formation
started about 8 Myr ago and the star-formation rate seems to have declined
in the last 1 Myr. The IMF is densely sampled up to 200 M, and contains
32 + 12% more stars above 30 M, than predicted by a standard Salpeter IMF.
In the mass range 15-200 M, the IMF power-law exponent is 1.90f8j%, shal-
lower than the Salpeter value of 2.35.

This is the authors’ version. The definitive version is published in Science on Sth Jan 2018: Vol. 359, Issue
6371, pp. 69-71 DOI: 10.1126/science.aan0106.



Starbursts are large star-formation events
whose feedback affects the dynamical and
chemical evolution of star-forming galaxies
throughout cosmic history (/-3). They are
found at low and high redshift, with the earliest
starburst galaxies contributing to the reionisa-
tion of the Universe (2, 4). In such starbursts,
massive stars (> 10 M) dominate the feed-
back through intense ionising radiation, stellar
outflows and supernova explosions. Because
of large distances to most starbursts, analyses
have so far been restricted either to photomet-
ric observations or to composite spectra of en-
tire stellar populations. In the former case,
the high surface temperature of massive stars
precludes the determination of accurate phys-
ical parameters because their colours are too
similar (5) and, in the latter case, physical pa-
rameters of individual stars cannot be deter-
mined (6). Greater understanding can be ob-
tained by spectroscopically examining individ-
ual stars within star-forming regions.

The IMF influences many areas of astro-
physics because it determines the relative frac-
tion of massive stars, i.e., those which un-
dergo supernova explosions and drive the evo-
lution of star-forming galaxies. Much effort
has therefore gone into understanding whether
the IMF is universal or varies with local en-
vironmental properties (7, 8§). Over the last
few decades, evidence has accumulated that
the IMF slope may be flatter than that of a
Salpeter IMF (9), i.e. there are more high-mass
stars than expected, in regions of intense star
formation (/0-12). However, these studies are
based on integrated properties of stellar popu-
lations, hampering the ability to infer IMFs.

The star-forming region 30 Doradus
(30 Dor) lies within the Large Magellanic
Cloud (LMC), a satellite galaxy of the Milky
Way, and has a metallicity (total abundance

of all elements heavier than helium) of about
40% the solar value (/3). At a distance of 50
kiloparsecs (/4), 30 Dor is a nearby analogue
of distant starbursts and one of the brightest
hydrogen-ionisation (H I1) regions in the local
Universe (/5). With a diameter of about 200
parsecs, 30 Dor hosts several star clusters and
associations, and is similar in size to luminous
H 11 complexes in more distant galaxies (/6).

Using the Fibre Large Array Multi Element
Spectrograph (FLAMES) (/7) on the Very
Large Telescope (VLT), the VLT-FLAMES
Tarantula Survey (VFTS) (/8) has obtained
optical spectra of about 800 massive stars in
30 Dor, avoiding the core region of the dense
star cluster R136 because of difficulties with
crowding (/8). Repeated observations at mul-
tiple epochs allow determination of the orbital
motion of potentially binary objects. For a
sample of 452 apparently single stars, robust
stellar parameters such as effective tempera-
tures, luminosities, surface gravities and pro-
jected rotational velocities are found by mod-
elling the observed spectra (/9). Composite
spectra of visual multiple systems and spec-
troscopic binaries are not considered here be-
cause their parameters cannot be reliably in-
ferred from the VFTS data.

We match the derived atmospheric param-
eters of the apparently single VFTS stars to
stellar evolutionary models using the Bayesian
code BONNSAI, which has been successfully
tested with high precision observations of
Galactic eclipsing binary stars (20). BONNSAI
takes uncertainties in the atmospheric param-
eters into account and determines full poste-
rior probability distributions of stellar proper-
ties including the ages and initial masses of
the VFTS stars (/9). By summing these full
posterior probability distributions of individ-
ual stars, we obtain the overall distributions of
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Figure 1: Age (A) and initial-mass, M;,;, (B) distribution of the VFTS sample stars more
massive than 15 M (black line). Uncertainties are calculated by bootstrapping (/9) and the
1o region is shaded blue. The best-fitting star-formation history (A) and present-day distri-
bution of initial masses (B) are plotted in red. For comparison, also the expected present-day
distribution of initial masses assuming a Salpeter IMF is provided (B; note that these modelled
mass distributions are not single power-law functions anymore). About 140 stars above 15 M,
are inferred to have ended their nuclear burning during the last ~ 10 Myr and their contribution
to the SFH is shown by the red shaded region in panel (A). The peak star-formation rate (SFR)
extrapolated to the whole 30 Dor region is about 0.02 My yr~! (of order ~ 1 Mg yr~'kpc 2
depending on the exact size of 30 Dor). C) Ratio of modelled to observed present-day mass-
functions illustrating that the Salpeter IMF model underpredicts the number of massive stars in

our sample, in particular above 30 M.
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stellar ages and initial masses of massive stars
currently present in 30 Dor (Fig. 1). These dis-
tributions are missing those stars that already
ended their nuclear burning. However, given
that we know both the present-day age and
mass distributions, we can correct for these
missing stars and derive the star-formation his-
tory (SFH) and IMF of massive stars in 30 Dor
(19), allowing us to fully characterise this pro-
totype starburst.

When determining the SFH and IMEF, it is
necessary to account for selection biases. The
VFTS target selection implemented a magni-
tude cut, observing only stars brighter than
17th magnitude in the V-band (/8). Compared
to a full photometric census of massive stars in
30 Dor (21), the VFTS sample is about 73%
complete. While the VFTS is incomplete for
stars < 15 Mg, because of the magnitude limit,
the completeness shows no correlation with
the V-band magnitude of stars more massive
than 15 M, (19). Of the 452 stars with ro-
bust stellar parameters, 247 are more massive
than 15 Mg and form the basis of our deter-
mination of the SFH and high-mass end of the
IME. Incompleteness corrections are applied to
account for our selection process (/9). We as-
sume the high-mass IMF is a power-law func-
tion, {(M) o< M~7, where M is the mass and
~v the slope, and compute the SFH and corre-
sponding prediction of the distribution of ini-
tial masses for different IMF slopes until we
best match (i) the number of stars above a
given mass and (ii) the observed initial-mass
distribution (/9).

We find that the observed distribution of
initial masses of stars in 30 Dor is densely
sampled up to about 200 M. It is shallower
than that predicted by a Salpeter IMF with
v = 2.35 and the discrepancy increases with
mass (Fig. 1C). Relative to Salpeter, we find an

excess of 18.275% (32712%) stars more mas-
sive than 30 M, and 9.473¢0 (7373.%) stars
more massive than 60 M, (Figs. 2 and S5; un-
less stated otherwise, uncertainties are 68.3%
confidence intervals). The hypothesis that a
Salpeter IMF can explain the large number of
stars more massive than 30 M in our sam-
ple can thus be rejected with > 99% confi-
dence (/9). The number of stars more mas-
sive than 30 M, are best reproduced by an IMF
slope of v = 1.84%51% (Fig. 2). Using our
second diagnostic, a least-square fit to the ob-
served distribution of initial masses over the
full mass range of 15-200 M), our best fit is
v = 1.907037 (Figs. 1 and 3), in agreement
with our first estimate based on the number of
massive stars > 30 Mg. Our high-mass IMF
slope is shallower than the slope inferred for
stars below ~ 20 M, in the vicinity of R136
by other studies (22, 23).

The limitation of our sample to stars >
15 My means that we can reconstruct the SFH
of 30 Dor over the last ~ 12 Myr. When also
considering the 1-2 Myr old stars in R136 that
were not observed within VFTS (24), we find
that the star-formation rate in 30 Dor sharply
increased about 8 Myr ago and seems to have
dropped about 1Myr ago (Fig. 1A). If the
currently observed drop continues for another
Myr, the duration of the main star-forming
event will be shorter than about 10 Myr. This
result complements a recent study (23) which
finds a similar time-dependence of star for-
mation around the central R136 star cluster
in 30 Dor based on photometric data of low-
and intermediate-mass stars. We therefore
conclude that star formation in the 30 Dor
starburst is synchronised across a wide mass
range.

Our results challenge the suggested
150 Mg limit (25) for the maximum birth mass
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Figure 2: Expected number of massive stars in our sample initially more massive than (A)
30 Mg and (B) 60 M, as a function of the IMF slope ~ (black solid line). The blue and red
shaded areas indicate the 68% and 95% confidence intervals of the observed number of stars,
respectively (cf. Fig. S5). The IMF slopes best reproducing the observed number of stars and
the associated 68% intervals are indicated by the vertical dashed lines and grey shaded regions
and correspond to v = 1.847(1% and v = 1.847032 for stars more massive than 30 M, and
60 M, respectively.
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Figure 3: Probability density function of the inferred IMF slope in 30 Dor based on Y
power-law fitting over the mass range 15-200 M. The shaded areas represent 1o, 20 and 30
confidence regions and the slope of the Salpeter IMF is indicated by the vertical dashed line.
Our inferred IMF is shallower than Salpeter (v = 2.35) with 83% confidence.

of stars. The most massive star in our sample,
VFTS 1025 (also known as R136c¢), has an ini-
tial mass of 203759 My, (19). From stochastic
sampling experiments (/9), we exclude maxi-
mum stellar birth masses of more than 500 Mg,
in 30 Dor with 90% confidence because we
would otherwise expect to find at least one star
above 250 Mg, in our sample. Our observa-
tions are thus consistent with the claim of stars
with initial masses of up to 300 M, in the core
of R136 (26).

Approximately 15%—-40% of our sample
stars are expected to be products of mass trans-
fer in binary star systems (27). Binary mass
transfer in a stellar population produces a net
surplus of massive stars and rejuvenates stars
such that they appear younger than they really
are (28). Mass accretion alone biases the in-
ferred IMF slope to flatter values whereas re-

juvenation steepens it. Taken together, we cal-
culate that these two effects roughly cancel out
in our case and thus binary mass transfer can-
not explain the difference between our inferred
IMF and that of Salpeter (/9). Also, our final
sample of stars contains unrecognised binaries
but they do not affect our conclusions (/9).

The core of the R136 star cluster is ex-
cluded from the VFTS, but stars ejected from
R136 (so-called runaway stars) may enter our
sample. Runaway stars are biased towards
high masses (29) and thus flatten the upper
IMF. Howeyver, it is found that star clusters
such as R136 typically eject about 5-10 stars
above 15 My (30, 31) which is insufficient to
explain the expected excess of 25-50 stars
above 30 My in 30 Dor, after correcting for
the completeness of our sample and that of the
VFTS (19).



We conclude that the 30 Dor starburst has
produced stars up to very high masses (=
200 Mg), with a statistically significant excess
of stars above 30 M and an IMF shallower
above 15 M, than a Salpeter IMF. Measuring
the IMF slope above 30-60 M, has proven dif-
ficult (7) and in general large uncertainties in
the high-mass IMF slope remain (32). This
raises the question of whether star formation in
30 Dor proceeded differently. It has been sug-
gested that starburst regions themselves pro-
vide conditions for forming relatively more
massive stars by the heating of natal clouds
from nearby and previous generations of stars
(33). Alternatively, a lower metallicity may
lead to the formation of more massive stars be-
cause of weaker gas cooling during star for-
mation. An IMF slope shallower than Salpeter
may then be expected at high redshift when the
Universe was hotter and the metallicity lower
(33,34).

Because massive-star feedback increases
steeply with stellar mass, it is strongly af-
fected by the IMF slope. Comparing an IMF
slope of v = 1.9010:37 to Salpeter, we expect
70" 5% more core-collapse supernovae and an
increase of supernova metal-yields and hydro-
gen ionising radiation by factors of 3.0} and
3.713-4, respectively (19). The formation rate
of black holes increases by a factor of 2.8%7 ¢
(19), directly affecting the expected rate of
black hole mergers found through their grav-
itational wave signals. We also expect an in-
crease in the predicted number of exotic tran-
sients that are preferentially found in starburst-
ing, metal-poor dwarf galaxies such as long
duration gamma-ray bursts (35) and hydrogen-
poor superluminous supernovae (36). Many
population synthesis models and large-scale
cosmological simulations assume an IMF that
is truncated at 100 M. Compared to those,

the various factors estimated above are even
larger (19).
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Materials and Methods

Deriving the SFH and IMF of massive stars in 30 Dor from spectroscopic observations invokes
a number of steps and techniques. To aid the understanding of our approach, we first give a
simplified overview of the whole procedure (Sect. S1) before discussing the individual steps in
more detail (Sects. S2—-S6).

S1 Method overview

The starting point of our investigation is the collection of spectra of more than 800 massive stars
in 30 Dor observed within the VFTS (/8). After identifying spectroscopic binaries and visual
multiples, the spectra of the individual objects have been modelled with state-of-the-art atmo-
sphere codes to obtain parameters such as effective temperature and surface gravity (Sect. S3).
For example, the effective temperature of VFTS 249 is found to be T, = 365001760 K, the
luminosity log L/L, = 4.7840.14, the surface gravity log g/cms™ = 4.1140.11 and the
projected rotational velocity v sini = 300430 kms™! (37, 38).

We then match the determined atmospheric parameters against rotating, single-star models
(39, 40) using the Bayesian code BONNSATI (20, 41, 42). Because this is a Bayesian framework,
we take uncertainties in the atmospheric parameters and prior knowledge fully into account and
obtain posterior probability distributions of the model parameters initial mass, age and initial
rotational velocity (Sect. S4). For our example star VFTS 249, these distributions are shown
in Fig. S1. The distributions are not necessarily Gaussian and are usually asymmetric and they
allow us to define summary statistics (mode values including 68.3% confidence intervals) for
initial mass, age and initial rotational velocity of 22.41]3 My, 2.37%9 Myr and 310" km s,
respectively.

Robust atmosphere modelling is not always possible because of composite spectra, nebular
contamination, binarity and contamination from bright stars in nearby fibres (Sect. S2). Also,
the stellar models are unable to reproduce the atmospheric parameters of some stars within their
uncertainties. In total, we are able to determine full posterior probability distributions of initial
mass, age and other stellar parameters from robust atmospheric parameters for 452 VFTS stars.
Summary statistics of our full posterior probability distributions together with the atmospheric
parameters used to infer them are provided in Table S3 for all 452 targets.

Because of the magnitude limit and target selection of the VFTS, there are no biases re-
garding the completeness of stars initially more massive than 15 M, such that our VFTS sample
can be regarded as representative of the massive 30 Dor stellar population (Sect. S2). This is
essential when deriving the SFH and IMF, so we continue our work with the 247 VFTS stars
that are found to be initially more massive than 15 M. For these stars, we take the full pos-
terior probability distributions of initial mass and age (cf. Figs. S1A and S1B) and sum them,
resulting in posterior density functions of initial mass and age of 247 stars with initial masses
> 15 Mg in 30 Dor. When adding the individual contributions of our VFTS targets, we correct
for the selection process (Sect. S5). We finally use a bootstrapping method to estimate uncer-
tainties in the obtained distributions of initial mass and age. The final distributions and their
uncertainties are shown in Fig. 1 (solid black lines and blue shaded regions, respectively).

The obtained probability distributions of initial mass and age of our sample of 247 VFTS
stars are neither IMFs nor SFHs because they lack those stars that already ended nuclear-
burning. Stars in 30 Dor are not coeval and we can also not assume that the star-formation
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rate was constant in the past. This makes the inference of the IMF and SFH more interdepen-
dent. To account for this, we have developed an iterative process to simultaneously infer the
IMF and SFH from our combined distributions of initial mass and age of the 247 VFTS targets.
This method is described in Sect. S6 and yields the best-fitting IMF and SFH of massive stars
(= 15Mg) in 30 Dor shown as the red curves in Fig. 1 and the full probability distribution of
the inferred IMF slope (Fig. 3).

S2 Sample selection

When deriving the SFH and IMF of any stellar population, it is crucial that the sample of stars
is observationally unbiased and as complete as possible (i.e. representative of the whole stellar
population). All selection criteria must be understood and properly accounted for. The only
selection criteria of VFTS targets in 30 Dor are that (1) the stars are brighter than a V-band mag-
nitude of V' = 17 mag and (ii) as many targets as possible can be observed with the FLAMES
fibre set-ups (/8). This means that neither bright nor dim targets have been preferentially se-
lected and that crowded regions such as the core of the R136 star cluster have been avoided
because of the 1.2 arcsec size of each of the FLAMES fibres on the sky. Except for VFTS 1025,
there are no stars in our sample closer than ~ 0.2—0.3 arcmin to R136, corresponding to about
3—4 pc at a distance of 50 kpc to 30 Dor (/4).

To probe whether there are nevertheless hidden biases in the VFTS sample, we compute
the completeness of VFTS stars as a function of V-band magnitude relative to a census of hot
and luminous stars in 30 Dor (from data in fig. 6 of Ref. 21). The VFTS completeness fraction
is constant over the whole V-band magnitude range and on average about 73% (Fig. S2). The
completeness only drops around the V' = 17 mag threshold. In what follows, we only consider
stars more massive than 15 M, such that this drop does not affect our work because these stars
have V' < 16.5mag given the distance to 30 Dor and its reddening conditions. The VFTS
sample might be slightly less complete at the high luminosity end (V' = 10-12 mag) but, given
the low number of stars and hence high Poisson uncertainty in the completeness at these bright
magnitudes, this offset does not seem to be significant. If it were, we would underestimate the
number of very massive stars, which would only strengthen our conclusions.

Modelling composite spectra is more difficult than single star spectra and may result in
more uncertain stellar parameters and systematic biases, especially if composite spectra are
treated as originating from only one source. In the VFTS, composite spectra arise whenever
more than one star contributes noticeably to the light in one of the fibres of the FLAMES instru-
ment used for observations. The multi-epoch nature of the VFTS allows for the identification
of spectroscopic binaries (43, 44), and visual multiples could be identified by comparing the
position and sizes of the fibres on the sky with high-resolution Hubble Space Telescope im-
ages (44, 45). Binary stars and higher-order multiple systems, visual multiples, nearby bright
stars and other contaminating sources can potentially produce composite spectra. In order to
minimise potential biases and utilise only robust stellar parameters, we disregard all known
spectroscopic binaries (231 stars) and visual multiples (58 stars; 14 stars are both visual multi-
ples and spectroscopic binaries).

Among the remaining 626 stars, satisfactory spectral fits could not always be achieved, e.g.
because of insufficient data quality, mostly low signal-to-noise for stars close to the V' = 17 mag
limit or stars suffering from heavy nebular contamination (Sect. S3). Furthermore, the evolu-
tionary models we use (39, 40) are not always able to reproduce the derived atmospheric param-
eters (Sect. S4). We disregard such stars from further analysis (37 and 35 stars, respectively).
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Figure S2: Completeness fraction of the VFTS sample as a function of V-band magnitude.
The completeness is with respect to a full census of hot and luminous stars in 30 Dor (27) and
is on average 73% as indicated by the black dotted line. The error bars in V-band magnitude
indicate the bin-widths used to compute the completeness fraction.

Stars cooler than 9000 K have also been removed from our final sample (88 stars) because
the stellar models do not cover this evolutionary phase and it is difficult to obtain good ages and
masses for these stars. Importantly, there are only a few stars (at most 4 of the 88 stars) that
might be more massive than 15 My and younger than 10 Myr. Their exclusion does therefore
not influence our results noticeably.

Our full sample of stars with robust fundamental parameters consists of 452 apparently
single VFTS stars outside dense cluster cores. In terms of spectral types these are 13 WNh
and Of/WN, 4 classical WR, 173 O-type, 258 B-type and 4 A-type stars. This sub-sample of
VFTS stars is no longer fully representative of the 30 Dor massive star population because we,
e.g., remove stars with composite spectra. In Sect. S5, we describe how we correct for these
selection effects.

S3 Atmospheric parameter determination

The atmospheric analysis of the VFTS stars has been performed over several years by the
VFTS consortium. We briefly summarise the corresponding sources and provide details of
new atmospheric analyses. The uncertainties on the determined stellar parameters are often
only statistical errors, and we therefore apply typical minimum 1o uncertainties of 500 K in



effective temperature, 0.1 dex in logarithmic luminosity, 0.1 dex in logarithmic surface gravity
and 10% or at least 30 km s~ in projected rotational velocity if the atmosphere analyses pro-
vide smaller uncertainties. Different atmosphere analysis codes were applied and consistency
checks were carried out to ensure that the different approaches give comparable results (e.g.
Sect. 3.4 of (46)).

S3.1 Wolf-Rayet and slash stars

Based on their spectral morphology the Wolf—Rayet (WR) stars in the VFTS have been divided
into one group containing hydrogen-rich Of/WN (hereafter called slash stars) and WNh stars
that are most likely still in the phase of core hydrogen burning, and a second group containing
evolved WN and WC stars in the phase of core helium burning. For the second group, we use the
atmospheric parameters of (27) determined by photometric calibrations and surface abundances
from (47, 48). The analysis of the slash and WNh stars is taken from (49).

S3.2 O and B stars

The stellar parameters of the O stars have been determined by modelling the VFTS spectra with
FASTWIND (50-52). The stellar atmosphere code FASTWIND provides synthetic spectra of O-
and B-type stars taking non-local thermodynamic equilibrium effects in spherical symmetry
with an explicit treatment of the stellar wind into account. The resulting O-star atmospheric
parameters adopted here have been previously published in two samples separated by their
luminosity class: giants and supergiants (46), and dwarfs and sub-giants (37, 38). Atmospheric
parameters for the B-type supergiants were derived by (53).

The spectra of the remaining B stars are modelled following the y? fitting technique de-
scribed in (54) (see also (55-57)). The algorithm uses a pre-computed FASTWIND stellar atmo-
sphere grid. Nebular emission in the spectra is manually trimmed out, avoiding contamination
in the quantitative analyses.

The available atmosphere model grid was computed at solar metallicity and covers effec-
tive temperatures of 12, 000-34, 000 K and surface gravities log g of 2.0-4.4 dex in steps of
1000 K and 0.1 dex, respectively. The different metallicity between the grid and the VFTS stars
(about 40% solar) affects the derived effective temperatures and hence our estimates of ages and
masses because of differences in the effects of line blanketing. We explore this bias in a few test
cases for which we have atmosphere models with the appropriate metallicity of the Large Mag-
ellanic Cloud (LMC) and find that our temperature determinations are on average too cool by
about 2000 K for stars with T < 25, 000 K and too hot by about 1000 K for T > 25, 000 K.
The surface gravities change correspondingly by about +0.1 dex. Depending on the exact tem-
peratures, gravities and luminosities, these biases influence the inferred ages and masses at a
10%-20% level. Temperatures which are cooler in the model than in reality result in older and
less massive stars, and vice versa.

As expected given their spectral type, we find that most of the B-stars analysed in this way
are initially less massive than 15 Mg and older than 8-10 Myr. Our final sample only contains
stars more massive than 15 M such that our results and conclusions are essentially unaffected.
Less than 10% of all VFTS B-dwarfs end up in the final sample because of the 15 M mass cut
(Sect. S7.5 for more details).



S3.3 Stars of A-type and later

For the cooler stars (A-type and later) we adopt effective temperatures on the basis of their
spectral types, interpolating between the Galactic and Small-Magellanic-Cloud values for A-,
F- and G-type stars (58). For the mid-late K and early M stars, we adopt 7.4 = 4100£150 K and
4000£150 K, respectively (13,59). Between these regimes—i.e. stars classified as “late G/early
K”—we adopt To.g = 4750+£650 K, which is the approximate mid-point between the interpo-
lated value for G5 (5375 K) and the 4100 K for the late K-type stars (with a large uncertainty
given the assumptions/interpolations).

We determine bolometric luminosities using K-band photometry from the near-infrared
Y JKs VISual-and-Infrared-Telescope-for-Astronomy survey of the Magellanic Clouds (60)
and The Two Micron All Sky Survey (61) if needed, and use bolometric K -band corrections
over the effective temperature range 10, 000—4, 000 K with a half-solar metallicity and surface
gravity logg = 2.0 (62). The adopted bolometric corrections are extrapolated to cool tem-
peratures (< 5500 K), in good agreement with other results (63). We use an average K-band
extinction Ax = 0.2 mag (46, 64). Of these later-type stars, only one, VFTS 820, ends up in our
final sample (see Sect. S4). The other A-star in our final sample, VFTS 739, has been analysed
with the methods described in Sect. S3.2.

S4 Stellar parameter determination

The majority of our stars are in their main-sequence (MS) phase. They are thus covered by
the single-star models of (39, 40) such that we can use the Bayesian code BONNSAI (20, 41) to
determine, for each star, full posterior probability distributions of fundamental stellar parame-
ters such as mass and age (rotating, single-star models that also cover the post-MS phase are
currently not implemented in BONNSAI). To that end, we simultaneously match all available
observables (in most cases effective temperature, surface gravity, luminosity and projected ro-
tational velocity) to the stellar models while taking observed uncertainties and prior knowledge
into account. We assume that all initial masses and ages are a priori equally probable. In princi-
ple, a Salpeter initial mass function (9) and the observed star-formation history of (23) for stars
in NGC 2070 could have been used as prior distributions for initial mass and age, respectively,
but we wish to derive mass and age distributions of our sample stars independently of such prior
knowledge to probe mass functions and star formation in 30 Dor without introducing possible
biases. As a prior distribution of initial rotational velocities, we use the observed distributions
of rotational velocities of the apparently single VFTS O (65) and B stars (66). We further as-
sume that all rotation axes are randomly oriented in space when computing projected rotational
velocities.

BONNSALI allows us to test whether the derived atmospheric parameters of stars can be
reproduced by the stellar models. To that end, BONNSAI conducts a Pearson’s 2-hypothesis
test and posterior predictive checks that take the full posterior probability distribution into ac-
count to determine whether the predictions of the stellar models—given the determined model
parameters—are in agreement with observations (20). In both tests, we apply a significance level
of 5%, i.e. if one or both tests fail we are confident at > 95% that the stellar models are unable
to reproduce all observables simultaneously within the observed uncertainties. Stars for which
those tests fail are excluded from further analysis (about 7% of all considered stars; see Table S1
below).



Post main-sequence stars and classical WR stars are not covered by the single-star models
we employ, so we use alternative techniques to derive ages and masses for them. Stars in the
Hertzsprung gap (HG) between the main-sequence and red supergiant phase evolve at nearly
constant luminosity. The masses of such HG stars can therefore be inferred from the masses
of stars at the terminal-age main-sequence. Because the luminosity is only approximately con-
stant for stars crossing the HG gap, we increase the luminosity uncertainty by a factor of 2 when
matching the derived luminosities to our terminal-age main-sequence, single-star models. The
ages derived in this way correspond to the MS lifetimes of stars but the HG stars must be older
than that, providing a lower age limit. After finishing core hydrogen burning, stars undergo
nuclear burning for another ~ 10% of the MS lifetime before they end their nuclear burning
lifetime. To be conservative, we decrease and increase the lower and upper age limits, respec-
tively, by 10%. The age probability distribution is then assumed to be uniform between these
lower and upper age estimates.

Our age determination for the four classical WR stars is based on rotating evolutionary
tracks of LMC metallicity (67). Their most massive models enter the WR stage at an age of
about 2.5 Myr, which can be regarded as a lower limit for the age of evolved WR stars. To
estimate a conservative upper age limit, we consider Galactic models (68) and use the 8.5 Myr
lifetime of an initially 25 M, star as the maximum WR lifetime. To refine these rough age lim-
its, we estimate the times at which different evolutionary tracks display surface compositions
in agreement with the observed spectral types and hydrogen surface mass fractions. As stars
of different mass enter and leave the respective phases at different luminosities, we can use the
observed luminosities to constrain the ages of the sample stars. The accuracy of this approach
is chiefly determined by the uncertainties on the luminosities. We adopt £0.1 dex for logarith-
mic luminosities that are derived from spectrophotometric data and 40.2 dex for logarithmic
luminosities that are based on a combination of spectral synthesis and photometry. The initial
masses are determined analogously to the ages, by interpolating between the evolutionary tracks
that match the observed luminosities. Finally, present-day masses are derived from the mass—
luminosity relation of core helium-burning stars (69), and the obtained age and mass limits are
converted into uniform probability distributions bounded by the limits.

All observables and derived stellar parameters for our sample stars are summarised in Ta-
ble S3, including a flag indicating which methods have been used for the determination of the
atmospheric parameters. A summary of the number of stars in VFTS and in our sample is
provided in Table S1 and the positions of all analysed VFTS stars in 30 Dor are illustrated in
Fig. S3.

S5 Inferring age and mass distributions

For each star in our full sample, we now have posterior probability distributions of age and
initial mass. Summing up the individual distributions gives equivalent distributions for samples
of stars. By constructing the distribution of initial masses of our full sample of 452 stars, we
confirm that we have good completeness down to masses of 15 Mg, because the mass function
only begins to level off at lower masses (Fig. S4). To avoid biases because of an incomplete
sample, we thus only work with the 247 stars that are more massive than 15 My to derive the
SFH and IMF of 30 Dor.

To quantify the robustness of the derived distributions and the significance of individual
features with respect to the sample size and selection, we estimate 1o uncertainties from a
bootstrapping technique. We randomly draw, with replacement, 10,000 realisations of 247 stars
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Figure S3: Positions of our sample stars in 30 Dor. Open symbols indicate all 452 stars in
our full sample, and the filled symbols those stars that are more massive than 15 M, and are
used to derive the SFH and IMF of massive stars in 30 Dor. Circles denote slash/WNh/WR
stars, squares O dwarfs, diamonds O giants, star symbols O-type stars without luminosity class,
upward triangles B giants, downward triangles B dwarfs and pluses later-type stars. We fur-
ther mark runaway candidates (45, 70) by additional plus signs and the position of the pulsar
PSR J0537-6910 by a black asterisk. The red and blue circles indicate the NGC 2070 (including
R136) and NGC 2060 regions, respectively. The figure is centred on the R136 star cluster (RA
05h 38m 42.396s and Dec -69° 06’ 03.36). At a distance of 50 kpc to 30 Dor (/4), the one
arcminute scale bar shown corresponds to 14.6 pc. The background image is based on observa-
tions made with ESO Telescopes at the La Silla Observatory under programme ID 076.C-0888,
processed and released by the ESO VOS/ADP group (71).
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Table S1: Summary statistics for all stars in the VFTS, our full sample for which we provide
stellar parameters and our final sample of stars more massive than 15 M, used to constrain the
SFH and IMF of 30 Dor. O-type stars without luminosity class (LC) are denoted ”O no LC”.
Stars not reproduced refer to cases where the stellar evolution models cannot reproduce all ob-
servables simultaneously within the uncertainties and the column “Not reproduced” lists those
stars. The “Discarded” column contains objects with composite spectra, uncertain atmospheric
parameters etc. Most of the discarded, hot (earlier than A-type) stars are spectroscopic binaries.

VFTS Full sample Final sample Notreproduced Discarded
(18) (this work) (this work) (this work) (this work)

WNh/Slash 17 13 (76.5%) 13 (76.5%) 0 (0.0%) 4 (23.5%)
O dwarfs 200 106 (53.0%) 104 (52.0%) 5(4.5%) 89 (44.5%)
O giants 110 50 (45.5%) 44 (40.0%) 13 (20.6%) 47 (42.7%)
OnoLC 38 17 (44.7%) 14 (37.8%) 4 (19.0%) 17 (44.7%)

B dwarfs 326 189 (58.0%) 31 (9.5%) 9 (4.6%) 128 (39.3%)
B giants 112 69 (61.6%) 35(31.3%) 4 (5.5%) 39 (34.8%)
WR 6 4 (66.7%) 4 (66.7%) 0 (0.0%) 2 (33.3%)
Later types 92 4 (4.4%) 2 (2.2%) 0 (0.0%) 88 (95.7%)

Total 901* 452 (50.2%) 247 (27.4%) 35 (7.2%) 414 (45.9%)
* 934 including the remaining 31 ARGUS IFU (integral-field-unit) targets and VFTS 338 and 416

from our final sample and compute the age and mass distributions for each realisation. The
given lo uncertainties are then the standard deviations of the probability distributions of the
10,000 realisations.

As described in Sect. S2 and evident from Table S1, our final (sub-)sample of VFTS stars
suffers from selection effects such that we have to apply the following four corrections:

e The completeness in our final sample of stars varies with spectral type and luminosity
class because of different detected binary fractions, visual multiple fractions, nebular
contamination and contamination from nearby sources (Table S1). We consider the spec-
tral classifications WR, WNh/slash, O dwarf, O giant, B dwarf and B giant and scale their
contributions to the age and mass distributions according to their respective completeness
within the VFTS. We do not correct for the completeness of later-type stars because the
two later-type stars in our final sample are not representative of the full sample of later-

type stars in 30 Dor and most later-type stars in the VFTS are actually less massive than
15 Mg.

e Because of the FLAMES fibre allocation process, regions of higher stellar densities (close
to the R136 cluster core) are less complete than lower surface density regions, requiring
a spatial incompleteness correction. To that end, we compute the spatial completeness of
massive stars in the VFTS as a function of radial distance to the R136 cluster core using
the stellar census of 30 Dor as a reference distribution (27). The spatial completeness is
then used to scale the contribution of each star to the age and mass distributions.

10
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Figure S4: Age and mass distributions of the 452 VFTS stars in our full sample. In panels
(A) and (B), we apply the completeness corrections described in Sect. S5 while we do not apply
them in panels (C) and (D). The contributions of stars of different spectral types are shown
and the vertical, grey-dotted lines at 15 My in panels (B) and (D) indicate where the mass
distributions level off because of the magnitude limit of the VFTS.

e The ARGUS data set within the VFTS contains 37 stars. Only the emission-line objects
in this subset of stars (four WNh and slash stars, and two O giants) have been analysed so
far. We correct for this bias by accordingly increasing the contribution of non-emission-
line objects in our age and mass distributions.

e The sample of (49) contains the 190 M O-supergiant Mk 42 which is not part of the
VFTS sample and is therefore not considered in this work.

The four corrections applied together hardly change the shape of the age and mass distributions
(Fig. S4), and we therefore regard our results to not be affected by the selection process.

From the distribution of initial masses of our sample stars and our bootstrapping method,
we compute the probability distributions of the number of stars more massive than 30 My, and

60 Mg, (Fig. S5). We find 75.975% and 22.2"7 0 stars above 30 M, and 60 M, respectively.
These numbers will be further discussed in Sect. S6.
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Figure S5: Probability distribution of the number of stars more massive than (A) 30 M
and (B) 60 M. The predictions of the number of stars more massive than 30 M and 60 Mg,
assuming a Salpeter IMF are indicated by the vertical dashed lines (Sect. S6). The probabilities
that the observed number of stars are larger than the predictions of a Salpeter IMF are P(N>3p >
57.7) = 99.7% and P(N>g > 12.8) = 99.3% for masses of 30 M, and 60 M, respectively.

S6 Star-formation history and stellar initial mass function

Our inferred age and mass distributions are neither star-formation histories nor initial mass
functions because we have so far only determined the distributions of ages and initial masses
of stars that are still present. In order to derive the SFH and IMF, we have to correct for those
stars that already ended nuclear burning. Let £(M) be the IMF with M being the initial mass
and S(t) the SFH with ¢ the time. Let us also make the usual assumption that the IMF does
neither depend on location in 30 Dor nor age. The probability density functions of ages, x(t),
and masses, ((M), of stars observed today are then given by

Mmax

K(t) = % ox /M | E(M)S(t)A(t, M)dM (S.1)
and dp -

(M) = EiVi ox ; E(M)S(t)A(t, M) dt. (S8.2)

The proportionality constants of both () and ¢(M) follow from normalisation, [ (t) dt = 1
and [ ((M)dM = 1, respectively. The function A(¢, M) is defined as

0, forr(M)—-t<0

S.3
1, forr(M)—t>0 (59

A(t, M) = H[7(M) — ] = {

where H is the Heavyside step-function and (/) the nuclear-burning lifetime of a star. The
function A(t, M) thus describes whether a star of mass M born a time ¢ ago is present today.
Here we use the lifetimes of non-rotating, single-star models (39, 40). The lifetimes of the
rotating models are essentially the same (within a few percent) unless stars rotate initially so
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rapidly that they evolve chemically homogeneously. The minimum and maximum initial masses
of stars to be considered are M,,;, and M,,., and the lifetime of stars of the minimum mass
sets the maximum age 7}, for which we can reconstruct the SFH.

Equations (S.1) and (S.2) further show that the underlying IMF, £(M/), can only be deter-
mined if the SFH is known and vice versa (see also (72)). For example, with a constant SFH and
a power-law IMF, £(M )ocM 7, the mass distribution of stars observed today is ¢ (M )ocM*=7—*
where z is the exponent of the mass-luminosity relation (L(M)ocM? such that 7(M)oc M%),
The mass-luminosity exponent x approaches 1 for very massive stars (M > 100 M) and ~ 4
for lower mass stars (M = 1-2 M) (73), showing that the exponent of the mass distribution of
stars observed today can be very different from that of the underlying IMF slope .

Given that we can determine both the age and mass distribution of stars observed today, we
can infer the underlying IMF and SFH in 30 Dor. To find the SFH and IMF, we assume that the
IMF has the form of a power-law with slope v, (M) oc M7, that is truncated at 200 M, (see
Sect. S8 for a discussion of this upper mass limit). Given an IMF slope, we can compute the
SFH for this IMF from Eq. (S.1),

_ k(L)
S(t) = N [ E&(M)A(t,M)dM’ (5:4)

where N is a normalisation constant (see above). Using this SFH S(¢) and the assumed IMF,
we compute, from Eq. (S.2), the predicted distribution of masses as observed today.

As a first step, we consider a Salpeter IMF with slope v = 2.35 and its corresponding
SFH. Above 30 Mg, the simulated mass function appears steeper than that observed and the
differences increase with mass (Fig. 1). A Salpeter IMF predicts 57.7 (12.8) stars above 30 M,
(60 M) and therefore underpredicts the number of massive stars by 18.2155 (9.4719). Inte-
grating the probability distributions of the number of massive stars in our sample, we find that
a Salpeter IMF cannot explain the number of stars above 30 M, (60 M) with 99.7% (99.2%)
confidence (Fig. S5). This allows us to reject the null hypothesis of an IMF slope of v = 2.35
for initial masses > 30 M, at a significance better than 1%.

We repeat the computations of the SFH and simulated mass functions over a range of
adopted IMF slopes, from v = 1.00 to 3.50 in steps of 0.05. By doing so, we construct a
grid of self-consistently derived SFHs and observable mass functions that are normalized to the
currently observed population of massive stars (> 15 M) in 30 Dor. The simulated distribution
of initial masses are then compared to that observed by computing the following two quantities:
(i) the number of stars more massive than a mass threshold of 30 and 60 M, (Fig. 2), and (i1)
the x? between the observed and simulated distributions over the full mass range of 15200 M,
of our sample stars, using the bootstrapped 1o estimates as uncertainties. These procedures
then allow us to find the best match between the observed and simulated quantities. For both

diagnostics, we compute a probability distribution of the IMF slopes (Figs. 2 and 3). Based on

the number of stars more massive than 30 M, and 60 M, we find an IMF slope of y = 1.8410-1%

and v = 1.847032, respectively. Fitting the observed distribution of initial masses over the
mass range 15-200 M, yields v = 1.90733% (Fig. 3). Both optimization methods are thus in

excellent agreement. We adopt v = 1.90705% as our overall best-fitting IMF slope because it

is derived by considering the whole range of masses of our sample stars. This IMF slope then
also fixes the best-fitting SFH shown in Fig. 1.

For each IMF and corresponding SFH, we can compute the relative number of stars that
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already ended their lives, N, from,

N, e (T e()S)Q(E M) dt dM

today - M]\':‘[::; T ) (SS)
NZMmin mein fO S(M)S(t>A(t7 M) dtdM

where Nioj\jiﬂym = 247 is the number of stars initially more massive than M,;, = 15My as

observed today in our sample and (¢, M) is a step function stating whether a star of initial
mass M born a time ¢ ago ended its life by today (it is the opposite of A(¢, M)). By adjusting
Min x and M.y x, We can also compute the number of stars in the mass interval M iy x—Max x
that ended their lives to e.g. obtain the number of stars that exploded in a supernova, formed
a neutron star or formed a black hole. For 30 Dor, we find that 140 stars more massive than
15 Mg ended their lives within the last 12 Myr. Of these 140 stars, about 50 exploded in a
supernova and about 130 left a black hole behind (assuming that stars with initial masses up to
40 M explode in a supernova and stars above 25 M, leave a black-hole remnant; see Sect. S9).
We can only reconstruct the IMF for stars initially more massive than 15 M4, limiting the SFH
to about ¢ < 12 Myr and our ability to infer the number of stars that ended their lives to masses
> 15 Mg.

We assume a single power-law IMF model. The observed distribution of initial masses in
Fig. 1B shows the largest mismatch with a Salpeter IMF slope at the high-mass end (= 30 M)
and it may thus be conceivable that the true IMF is better approximated by a two-part power-law
model with a Salpeter slope below about 30 M and a flatter slope above. With the current data
it is difficult to discriminate between these possibilities. The IMF around R136 has been probed
by other authors and is found to be consistent with a Salpeter IMF slope below ~ 20 M, (22,23).
Cignoni et al. further conclude (23): “At high masses, our synthetic [color-magnitude diagrams]
tend to underestimate the star counts in the densest regions. This may suggest a flattening of
the IMF above 10 M.”

It is noteworthy that our inferred IMF slope of massive stars in 30 Dor is close to the
asymptotic limit of v — 2.00 expected for stars that have formed via gravitationally focussed

mass accretion with mass accretion rates proportional to mass squared, M oc M?, i.e. Bondi—
Hoyle-Littleton like accretion (74, 75). This limit may only be reached if stars grow well beyond
their initial seed mass (74) which could be the case for the massive stars in our sample. If this
mode of star formation is responsible for the overabundance of massive stars found in this work
in 30 Dor, it would be a universal feature of star formation that the IMF slope approaches a
value of v = 2.00 at the high mass end. This limit would not be reached at low mass where
stars do not accrete a substantial fraction of their seed mass such that the IMF slope might
transition from a Salpeter-like slope of v = 2.35 at lower masses to the asymptotic limit of
~v = 2.00 at higher masses.
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Supplementary Text

We discuss potential systematics that may influence the inference and interpretation of the SFH
and IMF (Sect. S7). We then put constraints on the maximum birth mass of stars (Sect. S8) and
estimate the increase in various feedback properties from stellar populations with an IMF slope
flatter than Salpeter and a variable upper-mass limit (Sect. S9).

S7 Discussion of potential biases in the inferred SFH and
IMF

In this section, we discuss several systematics that may influence the inference and/or interpre-
tation of our SFH and IMF of massive stars in 30 Dor. In particular, we consider the following
aspects:

e We remove all known binaries from our sample, but there will be some left that can affect
our results. The influence of such unrecognised binaries on our sample is examined in
Sect. S7.1.

e About 15-40% of our sample stars are expected to be products of binary mass transfer
(27), i.e. they have accreted mass in a past mass exchange episode and/or merged with
a former binary companion. We discuss the influence of binary mass transfer on the
inferred IMF in Sect. S7.2.

e The only known region in 30 Dor that has not been observed within the VFTS and that
contains a significant fraction of stars more massive than 15 M is the R136 star clus-
ter. We therefore discuss whether runaways ejected from R136 and entering our sample
could have affected our interpretation of the observed mass distribution of massive stars
in 30 Dor (Sect. S7.3). Furthermore, we provide an estimate of the IMF of stars in the
core of R136 (Sect. S7.4) to investigate how the omission of R136 might influence our
results.

e The atmospheric and hence fundamental stellar parameters of the B dwarfs and some B
giants are biased because we applied atmosphere models with an offset in the metallicity
compared to that of stars in the LMC (Sect. S3.2). This aspect is further discussed in
Sect. S7.5.

e Massive stars are not yet fully understood and the stellar evolution models likely do not
incorporate all the relevant physics that could influence the inference of masses and ages,
and hence the IMF slope. We discuss some of these aspects in Sect. S7.6.

S7.1 Unresolved binaries

Unresolved binaries and other multiple stellar systems can bias the inference of the IMF (76—
80). The larger luminosities associated with binary stars can result in overestimated stellar
masses and hence an apparent flattening of the inferred IMF. A key point is that the mass-
luminosity (ML) relation of stars, L o« M?*, depends on mass (L is the luminosity of stars,
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Figure S6: Binary detection probability of the VFTS as a function of (A) the mass of
the primary star, M/}, and (B) the mass ratio, ¢ = )M,/M;, where 1, is the mass of the
secondary star (M, < M;). The kink in the detection probability as a function of primary
mass at 80 M, (log M /Mg ~ 1.8) is an artefact as we transition from binary detection rates of
O stars to emission line objects abruptly at this mass. Note that these detection probabilities are
characteristic of the VFTS (43) and not directly applicable to other spectroscopic surveys.

M the stellar mass and = the ML exponent). The ML exponent x is smaller for larger masses
such that the mass inferred of an equal-mass binary from the combined luminosity of both stars,
My, = 2% M, is larger for smaller x, i.e. at higher masses. At higher masses, the inferred IMF
is thus stronger affected by this, resulting in the aforementioned flattening. If the ML relation
was not mass dependent, the inferred IMF slope would remain unchanged.

In the VFTS, we have excluded known binaries such that the above bias is minimised. The

fraction of unrecognised binaries f5" in a sample that has an intrinsic binary fraction of fi"

and a binary detection fraction of fg°t is

]i?)nt o get

unrec __

B = (S:6)
1 B

In the VFTS, the intrinsic binary fraction of O stars is found to be fi* = 0.51 4+ 0.04 and the

binary detection fraction is f3¢ = 0.35 % 0.03 (43). This means that about 25% of our VFTS
sample stars are unrecognised binaries.

In a spectroscopic survey such as the VFTS, binaries are identified by their radial-velocity
(RV) variations. Such RV variations are largest in binaries with the most massive primary stars
M, the largest mass ratios ¢ = My /M, (where M, is the mass of the secondary, My < M),
the shortest orbital periods and smallest eccentricities (see e.g. fig. 8 in Ref. 43). In Fig. S6, we
have computed the binary detection probabilities of stars in Refs. 43 and 49, which incorporate
the variable accuracy of the RV measurements as a function of the signal-to-noise ratio, rotation
rate, spectral shape and time sampling of the VFTS data. When removing identified binaries
from our sample, we therefore preferentially remove binaries at high masses and at large mass
ratios.
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To study the influence of unresolved binaries quantitatively, we conduct two experiments.
First, we sample a population of single and binary stars for a fixed binary fraction of 25%
as expected for our sample. Second, we sample a stellar population with a binary fraction of
51%, apply the VFTS binary detection probabilities (Fig. S6) and remove the identified binaries
from the sample. The two stellar populations therefore have the same binary fractions but the
binaries are distributed differently in terms of primary and secondary mass. This will allow us
to disentangle biases induced only by the ML relation from those induced by the VFTS binary
detection probabilities. We assume that single star masses and the masses of primary stars in
binaries are drawn from the same power-law mass function with slope + and that the mass
ratios of binaries are sampled from a distribution function of the form f, o ¢" with K = —1.0
as found for O stars in the VFTS (43). Also orbital periods, eccentricities and inclinations of
the binary orbits are sampled as found in the VFTS. In our experiments, we only study zero-age
MS stellar populations and compute the IMF of all single and binary stars from their known
true masses (called “true IMF” from here on) and the “observed IMF” by converting the total
luminosity of binary stars into an “observed” mass by inverting the ML relation of the stellar
models of Ref. 39. These two IMFs are then fitted by power-law functions with a least-squares
algorithm to infer differences in the inferred IMF slopes. We sample 5000 stars and repeat the
sampling experiment 10,000 times to obtain variations in the IMFs and inferred IMF slopes.
We are not sampling the same number of stars as in the VFTS because we are not interested in
effects because of stochastic sampling but only in effects because of unresolved binaries.

In Fig. S7, we show the ratios of the observed to the true IMF of our two experiments.
In the first experiment, the IMF flattens, i.e. the ratio increases with mass, because of the bias
induced by the unresolved binaries and the ML relation as discussed above. The inferred IMF
slope is flatter than the true IMF by 0.024 £ 0.018. This can be viewed as an upper limit
because we have only sampled zero-age MS populations and taking the full star formation
history into account would reduce this bias (see below). When also taking the VFTS binary
detection probability properly into account, we are more efficient in removing binaries at high
mass than at low mass, steepening the observed IMF (Fig. S7). Furthermore, the remaining
unrecognised binaries preferentially have low mass ratios where the bias because of the ML
relation is small. Overall, the observed IMF slope steepens by 0.034 4= 0.039 compared to the
true IMF. In our work, we apply incompleteness corrections as a function of spectral type to
correct for the different completeness levels of our sub samples. This somewhat reduces the
effect of removing more binaries at high than at low masses (Fig. S6A).

It is worthwhile to realise the following limitations of the experiments discussed here.

e We have assumed that the single and primary stars in binaries follow the same IMF. To our
knowledge, there is yet no conclusive evidence that supports or contradicts this assump-
tion. If the single and primary stars would follow different IMFs, the results presented in
this work would still remain valid for single stars.

e Another simplification is to only sample zero-age MS populations. This eases the exper-
iments because we do not need to worry about wind mass loss, binary mass exchange
and the star formation history. Still, the general behaviour of the inferred IMF because
of potential biases from unrecognised binaries becomes evident from our experiments.
If we were to also take the star formation history of 30 Dor into account, the bias from
unresolved binaries would become weaker. This is because the IMF is most strongly bi-
ased at the high mass end, 1.e. by the youngest stars, and the star formation history of our
sample of VFTS stars puts more weight on mass ranges of the IMF where the bias from
unresolved binaries is weaker than at the high mass end (Fig. S7).
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Figure S7: Ratio of the observed to the true IMF. The solid blue curve shows the ratio when
taking the VFTS binary detection probability properly into account whereas the red dot-dashed
curve shows the ratio of observed to true IMF for a stellar population with a binary fraction of
25% without using the VFTS binary detection probabilities. The true IMF of stars has a slope
of v = 2.35 and the black dotted line shows the one-to-one ratio of observed and true IMF.

e In a spectroscopic survey, binary stars will not only bias luminosities but also other at-
mospheric parameters derived from composite spectra. Mimicking these effects is much
more difficult but the main bias is via the luminosity that constrains inferred stellar masses
strongest. The fact that unidentified binaries in a VFTS-like spectroscopic survey are pre-
dominantly composed of binaries with low-mass companions, lessens their impact on
the inferred atmospheric parameters of the primary stars. Low mass companions indeed
hardly contribute to the total flux, which is one of the reasons why they are harder to
detect.

In conclusion, we find that unrecognised binaries hardly bias the inference of the IMF in
our case and, if at all, the bias seems to be such that the true IMF slope might be even flatter
than what we infer. This is because the VFTS is quite efficient in identifying binaries. The
remaining binaries are too few to significantly affect our conclusions.

S7.2 Binary mass transfer
Past episodes of binary mass transfer may affect our results in two ways. First, binary mass

transfer produces a surplus of massive stars. In coeval stellar populations where the mass func-
tion is truncated at the turn-off mass (the mass of the most massive star that has not yet ended
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nuclear burning), binary mass transfer adds a tail of binary products (blue stragglers) that ex-
tends the mass function by up to a factor of 2 in mass. This binary tail is less populated than the
original IMF (80). Second, mass accretion rejuvenates stars such that they look younger than
they really are (8/-83).

Generally, if the initial masses of some stars in our sample are overestimated, e.g., because
of a past binary mass-transfer episode, the real IMF is steeper than that inferred (it is flatter if
some masses are underestimated). Similarly, if the ages of some of our stars are underestimated,
e.g., because of rejuvenation, the real IMF slope is flatter than that inferred (it is steeper if ages
are overestimated). The latter is true because older stars are, on average, less massive because
less massive stars have longer lifetimes (and vice versa). Consequently, binary mass transfer
produces a surplus of massive stars that biases the inferred IMF slope to flatter values whereas
the associated rejuvenation leads to underestimated ages, biasing the inferred IMF slope to
steeper values.

In order to quantify how binary mass transfer affects the inference of the IMF slope, we
add a tail that extends the original IMF by a factor of 2 in mass at a reduced level of 20%. These
numbers are based on detailed population synthesis models (80). Rejuvenation is modelled by
assuming that our sample contains 30% of rejuvenated binary products (27) which appear 30%
younger than they really are (83).

Only adding the above mentioned tail to the IMF model steepens the inferred IMF slope by
0.10, from v = 1.90 to v = 2.00 and only considering rejuvenation by modifying the observed

age distribution flattens the inferred IMF slope by the same amount of 0.10 to v = 1.80. Con-

sidering both effects at the same time, we find a best-fitting IMF slope of v = 1.907032. We

therefore conclude that, in our case, binary mass transfer and the associated rejuvenation cancel
out each other’s effects on the inference of the IMF slope and are thus not responsible for the
apparently shallow IMF slope in 30 Dor.

S7.3 Runaways from the R136 star cluster

With an age of 1-2 Myt (24), the R136 star cluster is most likely too young to have produced
runaway stars by supernova binary disruption but could have produced runaways by cluster dy-
namical ejection. Such runaway stars are expected to be biased towards high masses (29—31)
which might help to explain the large number of massive stars found in the 30 Dor field. Run-
aways that originate from other parts in 30 Dor and formed by the supernova ejection mech-
anism do not bias our sample because all other dense regions in 30 Dor containing massive
stars are represented in our sample and have already been accounted for when discussing the
potential impact of binary mass transfer on our results (Sect. S7.2).

We find 18.275% excess stars more massive than 30 M, compared to a Salpeter IMF. The
VFTS is complete to about 73% (Fig. S2) such that we expect about 18.2/0.73 ~ 25 apparently
single, excess stars above 30 Mg in the whole of 30 Dor. In principle, also those VFTS stars
excluded from our sample should contain such massive objects, suggesting that there are even
more excess stars: our full sample contains about 50% of all VFTS stars (Table S1) such that
we may expect to find up to 50 excess stars in the whole of 30 Dor.

In comparison, some N-body simulations of massive star clusters produce about 5 O-type
runaways (30) whereas others predict about 10 O-type runaways for a massive cluster of 5 x
10* M, that is comparable to R136 (31). More massive clusters could have produced more
runaways. Not all of these O-type runaways are single stars and not all of them are more massive
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than 30 M. Assuming that 70% of them are in fact more massive than 30 M, (corresponding
to a mass function slope of v ~ 1.10 for the runaways; the fraction is about 40% and 50% for
a Salpeter IMF slope and v = 1.90 as we found in 30 Dor, respectively), we may expect 4—7
runaways more massive than 30 M of which some may be binary stars. This is at odds with
the 36—71 dynamically-ejected O-type runaways (> 15 M) needed to explain the large number
of 25-50 massive excess stars (> 30 M) inferred in 30 Dor. Given these numbers and current
N-body models of massive clusters, we consider it unlikely that such runaways from R136 are
the cause of the shallow IMF slope found for the VFTS stars in 30 Dor.

From an observational point of view, there are six known candidate radial-velocity run-
aways (45, 70) in our sample that have initial masses = 30 My, and that, given their ages of
< 2 Myr, could originate from R136: VFTS 016, 072, 355, 418, 755 and 797. The origin of
these six candidate runaways in 30 Dor is, however, unknown as they have not yet been iden-
tified to be runaways by proper-motion studies (84). The fast projected rotational velocities
of VFTS 072 and 755 (about 185 kms~! and 285 km s™!, respectively; Table S3) may suggest
that these objects accreted mass from a former binary companion that disrupted the binary by a
supernova explosion leading to their ejection rather than being dynamically ejected from R136.
Identifying slower runaways, i.e. < 30 kms™! for radial-velocity (45, 70) and < 50 kms™! for
proper-motion candidates (84), is difficult. Hence, there remains uncertainty in the true number
of runaway candidates from R136 above 30 M, but the current numbers are consistent with the
above mentioned theoretical expectations of cluster dynamics and thus unlikely to explain the
large number of massive stars found in 30 Dor.

It has been suggested that R136 may be in the process of merging with stars in the north-east
clump (85). Such a merger may produce a large number of runaways. However, in a merger of
two clusters, stars with the lowest binding energies, i.e. lowest masses, are preferentially ejected
such that the mass function of ejected stars is steeper than their IMF. If R136 is indeed merging
with the north-east clump and, if our sample contains stars ejected in this way, our inferred IMF
slope would be biased towards steeper values and the real IMF would be flatter than what we
find.

S7.4 Mass function of stars in the R136 cluster core

The young R136 star cluster contains massive stars that are not in our VFTS sample. Thanks to
Hubble Space Telescope observations, the core region of the R136 star cluster (the innermost
0.5 pc around R136al) has been observed, yielding first estimates of the ages and masses of
massive stars therein (24). However, we have not included these stars in our sample because
the massive star population in the core of R136 is likely biased in as yet unknown ways. Dense
star clusters such as Arches and Quintuplet in the Galactic Centre show evidence of mass seg-
regation that flattens the apparent IMF of stars in their core regions (86, 87) and this may be
relevant for R136, too. Also, R136 could have produced runaways and/or be in the process of
merging with the north-east clump (Sect. S7.3), both affecting the mass function of stars in the
R136 core. Because of these uncontrollable biases and a different completeness with stellar
mass than for stars in the VFTS, we do not include the R136 stars in our analysis.

Still, the mass function of stars in the core of R136 may hold important information and we
can study it separately from our analysis of stars in the surrounding fields of 30 Dor. Using the
inferred stellar parameters of (24) from spectral calibrations (luminosity and effective tempera-
ture), we compute the distribution of initial masses of stars in the R136 core in the same way as
for our stars in 30 Dor (Fig. S8), i.e. assuming the same prior distributions and stellar models.
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Figure S8: Distribution of initial masses of 55 stars in the core of the R136 star cluster.
As in Fig. 1, the shaded region indicates bootstrapped 1o estimates. Power-law mass functions
are fitted to the distribution over the mass range 30-200 M. Because of the large uncertainties
and the resulting sensitivity of the fits to the fitted mass range, we also provide IMF models for
fixed power-law exponents along with the best-fitting IMF for reference.

A correction for stars that already ended nuclear burning is not necessary because R136 is so
young that all stars are still present.

The observations of the R136 core (24) comprise 55 stars, among them the very massive
stars R136al, a2 and a3 found to exceed initial masses of 150 M, (26). The sample is unbiased
for stars with masses larger than about 30 M, (fig. 10 in (24)) and we thus fit power-law mass
functions to the data over the mass range 30-200 M. Unfortunately, the mass uncertainties
of individual stars are large because of uncertain stellar parameters (the parameters are only
estimated from spectral type calibrations), which translates into large uncertainties in the mass
distribution. This hampers our ability to infer robust IMF slopes (Fig. S8). We therefore con-
clude that the IMF of stars in the core of R136 is consistent with the inferred shallow IMF slope
of other stars in 30 Dor but also with a Salpeter IMF slope of v = 2.35. However, as described
above, we expect that the mass function of stars in the R136 core does not necessarily reflect
the IMF, complicating its interpretation. Further intricacies may arise when considering the
possibility that star formation in very dense regions proceeds differently from that in less dense
fields (88, 89).
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S7.5 B stars

Because of the metallicity offset of the atmosphere grid used to analyse some B stars (Sect. S3.2),
their effective temperatures can be too cool by 2000 K for T < 25,000 K and too hot by
1000 K for Teg > 25,000 K. This directly translates into differences in the inferred luminosi-
ties (hotter temperatures result in larger luminosities and vice versa) and hence stellar ages and
masses (hotter temperatures give younger ages and larger masses, and vice versa). These sys-
tematics only apply to the stellar parameters of B dwarfs and some of the B giants as detailed
in Sect. S3.2 (see also Table S1).

The B stars in our final sample are found to be slightly more massive than 15 M, (Table S3)
and do not affect the derived IMF at masses 2 20 M. The high mass end of the IMF, where
we find the strongest deviation with respect to a Salpeter IMF model, is therefore not affected
by the bias present in the derived stellar parameters of these B stars. We further quantify this
by deriving the SFH and IMF only from stars more massive than 20 M. This new mass cut
inevitably also removes several O-stars from our sample and the sample size shrinks to 145 stars.
This corresponds to a loss of about 40% of our sample and thus influences the significance of

the inferred SFH and IMF. Using the 20 M, mass cut, we find an IMF slope of v = 1.9010-3

compared to v = 1.9070 3% for a mass cut of 15 M, showing that our main conclusions remain

untouched.

S7.6 Massive star models

The strongest deviation from a Salpeter high-mass IMF is found at large stellar masses (>
30 M ; Fig. 1). Because of the scarcity of such massive stars, it is difficult to probe and constrain
high-mass stellar evolution models with observations.

The massive star models used in this work (39, 40) develop inflated envelopes at initial
masses of = 50 Mg, (90) such that stars reach cooler temperatures on the main-sequence than
models with less inflated envelopes (97). The luminosity evolution remains largely unaffected
by inflation. Inflation does therefore not greatly affect initial masses inferred from the position
of stars in the Hertzsprung—Russell diagram which are mostly controlled by luminosity. For
models with less inflated envelopes (which are typically hotter during the main sequence), the
difference in effective temperature leads to older estimated ages. Assuming that the ages of
all stars more massive than 50 M, are systematically increased by 0.5 Myr, we find that the

inferred IMF slope of our stars in 30 Dor flattens by 0.05 to y = 1.8570:55,

In the most massive VFTS stars (= 80-90 M), the wind mass-loss rates are found to
increase in massive stars that develop optically thick winds (49), a finding that has also been
theoretically predicted (92, 93). This implies that the wind mass loss and hence the inferred
initial masses of these massive stars has been underestimated. Furthermore, an enhanced wind
pushes stellar models to hotter temperatures and we would have underestimated their ages as
well. Assuming again that stars > 50 Mg, are 0.5 Myr older and that stars > 90 M have
15% larger initial masses because of underestimated winds, we find that the inferred IMF slope
flattens by 0.1 to v = 1.807533. Enhanced winds also increase the inferred stellar upper-mass
limit (Sect. S8).
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S8 Stellar upper-mass limit

Whether or not there exists a limit to the maximum birth mass of stars, and if so, which physics
governs it, are open questions. In the past, a stellar upper-mass limit of 150 M has been
suggested (25, 94-96) but the possibility of some superluminous supernovae being genuine
pair-instability supernovae (PISNe) from very massive stars beyond this limit (97, 98) and the
suggestion of stars of up to 300 M, in the R136 star cluster in 30 Dor (26) have called this limit
into question. Indeed, (28) lifted some of the tension between the suggested 150 M, upper-mass
limit and observational evidence for even more massive stars, and re-determined the upper-mass
limit to be in the range of 200-500 M, from observations of the stellar content of the R136 star
cluster. While the upper-mass limit is not the core question of this work, the extent of the IMF
towards high masses affects estimates of massive star feedback in Sect. S9.

Observationally, it is difficult to obtain tight constraints on the upper-mass limit because
of the paucity of very massive stars. Any attempt to do so therefore inevitability involves low-
number statistics and must consider stochastic sampling. Here, we randomly sample stars from
our inferred SFH and IMF until a sample of stars more massive than 15 M, is obtained that has
the same total stellar mass as the observed 247 massive stars, i.e. a sample that is compatible
with our 30 Dor stellar sample in terms of sample size and selection criteria. We repeat the
experiment 100,000 times and for different stellar upper-mass limits (150, 200, 300, 400 and
500 Mg). From these Monte-Carlo experiments, we compute the number of stars and the prob-
ability of the formation of at least one star above certain initial masses (Fig. S9). The given 1o
uncertainties of the number of stars above certain initial masses are the standard deviations of
the 100,000 repetitions. These simulations implicitly assume that star formation is a stochas-
tic process and that stars of any mass could have formed in 30 Dor. In reality this might not
necessarily be true. Our sampling experiments do not account for the possibility of forming
additional massive stars, e.g., by merging binary stars. This affects our ability to put strong
constraints on the lower limit of the maximum birth mass of stars (see below).

Within 1o uncertainties and a single-star framework, our 30 Dor stellar population is con-
sistent with an upper-mass limit of 200-300 M but not with an upper-mass limit of 150 M,
(Fig. S9A). VFTS 1025 (also known as R136¢), the most massive star in our sample, has an
initial mass of 2037} M, (Table S3). We therefore have no star above ~ 250 M, in our sam-
ple. This constraint allows us to exclude an upper-mass limit of = 500 M, because we would
otherwise expect to find at least one star initially more massive than 250 M, in = 90% of the
cases (Fig. S9B). To further stress the importance of uncertainties due to stochastic sampling,
we add and remove one star from the observations in the mass range 150-250 M; this mimics
the hypothetical cases in which the very massive star Mk 42 was a genuine member of the VFTS
and included in our sample or that the most massive star in our sample would have been found
to be a binary and hence removed from our sample, respectively. In fact the apparently most
massive star in our sample, VFTS 1025, may be a wind-colliding binary given its strong X-ray
emission (99, 100). We only indicate the variability of the high mass end because (i) stochastic
sampling is most important there and (i1) the high mass end puts the strongest constraints on the
upper-mass limit.

The R136 star cluster has not been observed in the VFTS and is thus excluded from the
discussion of the upper-mass limit here. However, it contains several very massive stars that
would provide valuable information on the upper-mass limit. Table 8 in (24) provides a list of
very massive stars (log L /L, > 6.2) in 30 Dor and shows that our sample only includes one
(VFTS 1025) out of nine very massive stars in or around the R136 core region. As discussed
in Sect. S7.4, we neither understand the stellar content of the R136 core yet nor the selection
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Figure S9: Number of stars (A) and probability that at least one star (B) is formed with a
mass greater than 1/;; for stellar upper-mass limits M, of 150, 200, 300, 400 and 500 M.
In panel (A), also the observed number of stars are shown (black solid line) and the 1o ranges
of the expected number of stars due to stochastic sampling (shaded regions). Furthermore, we
add and remove one star in the mass range 150-250 M, from the observed sample (black dotted
lines in panel A) to indicate potential variability of the observed number of high-mass stars.
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effects and observational biases from (24), making it difficult to integrate the massive stars of
this region into our discussion of the upper-mass limit. However, current evidence suggests
that some of the stars in R136 may be initially as massive as 300 My, (26, 48), which would
lead to yet larger values of a potential upper-mass limit. We also note that it is conceivable that
the maximum birth mass of stars depends on the star formation conditions, i.e. heating from
previous stellar generations and/or low metallicities might increase the characteristic mass of
stars and maybe also affect the maximum birth mass.

So far, we have sampled a population of single stars and are thus able to put conservative
constraints on the largest possible upper-mass limit that can explain the stellar population of our
30 Dor sample. However, a sizeable fraction of massive stars will exchange mass with a binary
companion during their lives (43, 101). Binary mass transfer can increase stellar masses (at most
by a factor of 2) and thus needs to be accounted for when constraining the lowest possible upper-
mass limit (28) that can explain the 30 Dor massive star population. Unfortunately, because of
the complex SFH in 30 Dor and challenging binary physics, a detailed population synthesis
model is required to properly estimate a lower limit of the maximum birth mass of stars. We
can therefore only suggest an effective stellar upper-mass limit of 200-300 M, that can explain
the massive star population of 30 Dor within 10 and a single-star framework. It is not possible
to say whether a very massive star was born with its high mass or gained it later-on from binary
mass transfer—a difference that does not matter when discussing, e.g., the present-day feedback
of starburst stellar populations such as 30 Dor.

S9 Stellar feedback

An IMF with a slope shallower than the Salpeter value that extends up to at least 200 M, as
we find for 30 Dor has consequences for the feedback of stellar populations on their host galax-
ies. In this section we estimate the changes in stellar feedback by comparing the feedback of
massive-star populations drawn from high-mass IMF slopes v < 2.35 with that from popula-
tions drawn from a Salpeter high-mass IMF slope (7 = 2.35). We extend the high-mass IMFs
down to 1 Mg, and follow an (Kroupa) IMF with a power-law exponent v = 1.3 below 1 M
down to 0.08 M (102). To facilitate comparisons of the feedback, we normalise to the total
stellar mass of the population, i.e. we consider the feedback per unit stellar mass. We emphasise
that the following computations are estimates to understand the impact of a varying high-mass
IMF slope and stellar upper-mass limit on stellar feedback that rely on simplifying assumptions
(as described below). Our estimates give only an impression of the expected changes in stellar
feedback for a varying high-mass end of the IMF.

Broadly speaking, stellar feedback can be divided into three categories: kinetic energy
injected by stars via their winds and supernova explosions, ionising radiation and elemental
abundance enrichment by the release of metals (i.e. elements heavier than helium). The number
of compact remnants left behind by massive stars is required to understand the rates of compact
object mergers such as black hole binary mergers observed via their gravitational wave emis-
sion (/03-105). For supernovae, we follow (/06) and make the following assumptions on the
different explosion mechanisms and left over compact remnants depending on the initial mass
M;,; of stars:

9 < Mi,i/Mg < 25: Stars explode as core-collapse supernovae (CCSNe), leaving neutron stars
of mass 1.4 M, behind.
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25 < Miyi/Mg < 40: Stars explode as CCSNe but only give rise to a weak explosion and form
10 Mg, black-holes by fallback.

40 < Miyi/Mg < 100: Stars do not explode but directly collapse to black holes with masses
equal to the stellar masses at the end of their lives.

100 < My /Mg < 140: Stars explode in pulsational PISNe leaving a black-hole remnant of
30% of the final stellar mass; 70% of the final mass is assumed to be ejected in pulsationally-
driven outbursts and the final core collapse supernova.

140 < My /Mg < 260: Stars explode as PISNe, leaving no compact remnants behind.

M;ni /Mg > 260: Stars become pair-unstable, but collapse to black holes rather than explode
in a supernova.

The final stellar masses are taken from evolutionary models (39, 40). Theoretically, PISNe are
expected to only occur at low metallicities where stellar winds are weak enough to allow for the
growth of large stellar cores (40, 106, 107). The very massive stars in 30 Dor are not expected
to explode in PISNe (40) although the exact details are a sensitive function of stellar wind mass
losses. In our feedback estimates we nevertheless assume that stars with initial masses in the
range 140-260 M, explode as PISNe to consider their impact in lower metallicity environments
in the distant Universe.

We estimate the wind feedback over a stellar life from the integrated wind momentum,
Pwind = Mvoo7, and wind energy, Eying = 0.5M vgoT, where M is the average wind mass-loss

rate during a star’s life, v, X Uese ¢ /M /R the velocity of wind material at infinity which, for
radiation-driven winds, is related to the escape velocity, veg., from the surface of stars with mass
M and radius R, and 7 the lifetime of stars. Except for the averaged wind mass loss, the stellar
properties correspond to the zero-age main-sequence (ZAMS), non-rotating models of (39, 40).

Regarding the release of metals, we consider metal production by CCSNe and PISNe at
metallicities of Z = 0.001-0.002. Because of the low metallicity, most metals produced in such
stars are released through supernova explosions rather than stellar winds and we thus assume
for simplicity that only those stars that explode contribute to the chemical abundance evolution
of the host galaxy. For CCSNe, we use metal yields of Z = 0.002 models (/08) and, for PISNe,
metal yields of Z = 0.001 models (109).

In terms of radiation feedback, we consider hydrogen (H 1) and helium (He 11) ionising
photons with wavelengths < 91.2nm and < 22.8nm, respectively. The fraction of ionising
radiation emitted by stars of given effective temperatures is estimated by assuming that stars
behave like black bodies. The effective temperatures and bolometric luminosities are again
taken from the ZAMS stellar models. The fraction of ionising radiation from black bodies is
likely overestimating that of massive stars because e.g. dense winds can re-absorb some of the
ionising radiation and re-emit it at longer wavelengths. The effective temperatures of stars and
hence the ionising radiation in our estimates depend—among other factors—on metallicity and
age. Lower metallicities imply more ionising radiation because stars are hotter, whilst higher
metallicities imply less ionising radiation. Older stars are cooler when they evolve towards
the red supergiant branch significantly reducing the produced ionising radiation. We neglect
ionising sources other than ZAMS stars, for example our estimates neither include the feedback
from hot Wolf—Rayet stars nor X-ray binaries.

In Table S2, we summarise feedback enhancements from stellar populations drawn from an
IMF with slope v = 1.90 compared to that of populations drawn from an IMF with a standard
Salpeter slope of v = 2.35. At high-mass IMF slopes of v < 2.00, most of the stellar mass
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Table S2: Stellar feedback enhancement. Ratios of the listed parameters for populations born
with a high-mass IMF slope of v = 1.90 cf. 2.35 (Salpeter). To facilitate comparison, the
populations have the same total stellar mass and the IMFs are extended down to 0.08 M, using
a Kroupa IMF (102).

Upper-mass limit 150 Mg 200 Mg 300 Mg 500 Mg

Case 1* 11 2* 2f 3* 3t 4* 41

Stars with M;,; > 9 Mg 20 20 19 19 18 18 1.7 1.7
Stars with M;,; > 100 Mg 4.5 - 45 - 45 - 44 -

Core collapse SNe 1.8 1.7 1.7 1.7 16 15 15 14
Black holes 29 30 28 29 26 27 25 26
Black holes with masses > 30M, 3.2 32 31 30 30 29 29 26
SN metal yields 23 25 30 43 33 57 3.0 52
Integrated wind momentum 47 91 47 123 48 194 50 299
Integrated wind energy 40 69 41 96 45 160 48 253
ZAMS mass-to-light ratio 0.30 023 0.29 0.18 0.27 0.14 0.25 0.11

Hydrogen (HI) ionising radiation 3.5 50 37 65 39 86 42 113
Helium (He II) ionising radiation 40 84 42 127 44 186 45 226

* Both the shallower and Salpeter IMFs extend up to My ax
 The shallower IMF extends up to M.« but the Salpeter IMF stops at M5 = 100 Mg

is found in massive stars and it is necessary to define an upper-mass limit to avoid a diverging
total stellar mass. This implies that the upper mass cut influences feedback estimates and we
therefore probe four different upper-mass limits, M., of 150, 200, 300 and 500 M. The limits
are chosen to represent a realistic range of potential upper-mass limits as found in Sect. S8.

The IMF in population synthesis calculations, galactic evolution models, large cosmologi-
cal simulations etc. is often truncated at 100 M, (80, 110, 111). To also illustrate the expected
increase of stellar feedback in such situations, we consider the following two cases: (i) both the
shallower and Salpeter IMFs extend up to a certain stellar upper-mass limit, My, and (ii) only
the shallower IMF extends up to M. whereas the Salpeter IMF is truncated at 100 M. In the
latter case, the increase in feedback is considerably more (Table S2).

Later in Fig. S10, we also study changes in the estimated feedback because of variations
in the IMF slope. These changes are larger than those from varying the upper mass limit when
considering the 1o range of our inferred IMF slopes. In the main text, we therefore report
feedback variations because of different IMF slopes and a fixed upper mass limit of 200 M.
In the following we discuss the changes stemming from different upper mass limits and IMF
slopes separately.

With an IMF slope of v = 1.90, the number of massive stars (> 9 M) increases by about
70%—-100%, resulting in 50%—80% more core-collapse supernovae. The stellar feedback dis-
cussed above strongly depends on stellar mass with the most massive stars contributing strongest
to the overall feedback (they have the strongest stellar winds and are the hottest and most lu-
minous stars). This implies that stellar feedback is enhanced and that the mass-to-light ratio is
decreased. In a ZAMS stellar population, the mass-to-light ratio is lowered by factors of about
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3—4 depending on the upper-mass limit and up to factors of 4-10 when comparing to the case
where the Salpeter IMF is truncated at 100 M. A lowered mass-to-light ratio directly affects
inferred properties of unresolved stellar populations such as the star-formation rate.

The relative increase in the number of massive stars because of an IMF with a high-mass
slope of v = 1.90 scales with mass according to ocM/2-3>=199 = )f045 quch that feedback from
high-mass stars is more strongly enhanced than that from lower mass objects. For example, we
find that the number of stars above 100 M, increases by a factor of about 4.5, i.e. more than
the number of stars above 9 M. Such very massive stars may give rise to (pulsational) PISNe
which would contribute greatly to the chemical abundance evolution of the Universe. Including
PISNe, low-metallicity, massive stars are expected to roughly triple the metal production (with-
out the PISNe contributions, the metal feedback roughly doubles). Compared to the case of an
IMF truncated at 100 M, the metal production increases by up to a factor of 6.

The number of black holes increases by factors of 2.5-3.0, similar to the roughly tripled
number of massive black holes (> 30 M). These black-holes can be detected in binary black-
hole mergers via their gravitational wave signal (103—105). The increase of black holes with an
IMF shallower than the Salpeter IMF also translates into an increase of X-ray binaries which
produce strong ionising radiation which we do not account for in our feedback estimates.

During their lives, massive stars have powerful winds and shape their surroundings. The
integrated wind momentum and energy increase by factors of 4-5 and up to factors of 7-30
when compared to cases where the Salpeter IMF is truncated at 100 M. Massive stars are hot
and their spectral energy distribution peaks in the ultra-violet such that they produce copious
amounts of hydrogen (H 1) and helium (He 11) ionising photons which early-on in the history of
the Universe have contributed to its reionisation. For an IMF slope v = 1.90, we predict that
the hydrogen ionising radiation from a population of LMC ZAMS stars increases by factors of
3.5-4.2 and up to factors of 5.0-11.3 if the Salpeter IMF is truncated at 100 M. The helium
ionising radiation is even more strongly increased because it originates from hotter and hence
more massive stars which are, relatively speaking, also more abundant (see above). The helium
ionising radiation increases by factors of 4.0-4.5 and up to factors of 8.4-22.6 when compared
to a truncated Salpeter IMF.

So far, we have only considered the case of an IMF slope of v = 1.90 for clarity. If the IMF
slope indeed flattens because of heating from previous stellar generations in starbursts (33), it
is conceivable that the IMF slope may be even flatter in extreme starbursts such as those in the
Antennae Galaxies or in the first generations of stars forming at low metallicity in the distant
Universe (34, 112, 113). To explore the whole range of potential IMF slopes given our inferred
uncertainties, we calculate the change in the number of massive stars (> 9 M) and black holes,
and the increase in various stellar feedback in Fig. S10 as a function of high-mass IMF slope,
v, and stellar upper-mass limit, M, ,y.

As a function of IMF slope, the relative change in the number of massive stars (> 9 Mg)
and hence number of black holes reaches a maximum depending on the stellar upper-mass limit.
The reason is that we study the increase in the number of stars and feedback per unit mass. For
IMFs with v < 2.00, most of the total mass is in high-mass stars and not low-mass stars. The
number of massive stars at fixed total population mass therefore drops for flatter IMFs and fixed
upper-mass limit. Analogously, it also drops for fixed IMF slope and larger upper-mass limit.
This drop is found at larger IMF slopes for more massive upper-mass limits. Figures STI0A
and S10B illustrate that the number of massive stars per unit mass and hence their feedback
largely depend on the upper-mass limit for v < 2.00 (as stated above). In particular, we expect
that the rates of compact object mergers as seen via their gravitational wave emission might
depend on the stellar upper-mass limit if stars are born with a top-heavy (7 < 2.00) IME.
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Figure S10: Relative increase of stellar feedback from massive stars with varying high-
mass IMF slopes v and stellar upper-mass limits. The reference points for the feedback
are massive stellar populations born with a Salpeter IMF (v = 2.35). Shown are the increase
in the (A) number of massive stars (> 9 My), (B) number of black holes, (C) integrated wind
energy, (D) supernova metal yields, (E) hydrogen (H I) ionising radiation, and (F) helium (He 11)
ionising radiation. The provided values are estimates and, except for (A) and (B), rely on stellar
models of certain metallicities and simplifying assumptions (see text for more details). The
grey shaded regions indicate the IMF slope found for 30 Dor in this work.
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In contrast, the integrated wind momentum and ionising radiation are not that sensitive to
the stellar upper-mass limit (Figs. S10C, S10E and S10F). Allowing for larger maximum masses
still results in more massive stars which produce individually more feedback but this is partly
compensated by the decreasing number of massive stars for larger upper-mass limits.

The increase in metal production from supernovae depends strongly on the upper-mass
limit if PISNe contribute to the chemical enrichment. The strong dependence on the upper-
mass limit in Fig. S10D is because PISNe only occur in stars with initial masses of about
140-260 M, and hence PISNe only contribute if the upper-mass limit allows for them. With an
upper-mass limit of M., = 150 M, the PISN contribution is minimal and it is maximum for
Mnax = 300 Mg. At even larger upper-mass limits, the number of massive stars decreases as
does the metal production.
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Table S3: Stellar parameters for our sample stars. Tabulated are the observables (bolometric luminosity log L /L, effective temperature T, surface gravity log g, projected rotational
velocity v sin % and surface helium mass fraction Y4,,5) used to determine fundamental stellar parameters (initial mass My, initial rotational velocity viy;, age, present-day mass Mpresent
and radius R) from stellar models (39, 40) using BONNSAL The spectral types are from (I8, 45, 70), and uncertainties are 1o confidence levels if not stated otherwise. Luminosities marked
with an (*) are predicted by the stellar models because they could not be inferred from observations. No fundamental stellar parameters are provided in cases where the models are unable
to satisfactorily reproduce the observables (see text).

VFTS Spectral type log L/Lgo Terr log g vsini Yobs Ref. Min; Vini Age Mopresent R
No. (K) (cgs) (kms™1) Mp) (kms™h)  (Myn) Mge) Ro)
001  Bl5:V 3717010 2000071995 3.8010 18 187730 - (14 76792 21078 278737 76702 57108
003  Blla+ 6.037010 2100071000 2.507520 <58 - (53) 654710y 70T 29701 56.4T1%3 7421 38!
004 B2V 3.857510 2000011925 4.007315  1717+39 - (14 80795 200750 245735 8.079% 57708
005  B2V(n) 3.8270-10 1900071809 3.507510 198730 - (14 8.07%% 240787 202735 8072 77789
006  Mid-late K 3.4670-20 41007159 - - - (115) - - - - -
007  BI2V 3.647511 2000011215 3.707012 169730 - (149 747%s 200753 30355 74T 57108
008  BO.5: V(n) 4177014 30000732310 4.307510 241730 - (1 132712 26033 01f2Y 13273 45704
010 B2V 3.5070-1% 1700071099 3.801519  <40.00 - (14 6.2753 4075, 453783 62103 54108
011  Late G/Early K 3.40153% 475071830 - - - (115) - - - - -
012 0951l 4797019 324007580 3.937510 306731 - “6) 190754 31078 5375%F 188y 767083
013 BIL5V 4077810 2200071995 3.801015 142730 - (14 94797 18071 188122 94797 6.7707
014 085Vz 5.1670-17% 371207350 3.917010 90130 - (37,38 262130  100t%: 35703 256730 87l
016  O2 III-If* 6.1270:1% 506007350  4.037510 112730 - “6)  93.6715F 120735 0791 916TipE 14.9718
019  WN3(h) 5.43701% 7900012050 - - - (116)  25.0-30.0 - 7.0-8.5  12.5-16.3 -
020  B2.5:V(n) 3.6070-15 1800071090  4.007510 232130 - a4 684 280tE 317ty 68704 49703
021 0951V 4.86701% 338407530 3.90%510 40730 - (37,38 202%17  70T3% 49705 198719 7.870€
022 B0-0.5 V-Ille 4.87T0-2% 2500075550 2.9075-30 - - (19 17.2t3E 33078, 7672 160752 152757
023 Late G/Early K 4.37103% 47501530 - - - (115) - - - - -
024  BO2 I 4907019 2800071590  3.307519 - - 14y 19.4%77 225772 73788 199%17  13.871
026  Late G/Early K 3.43753% 475071630 - - - (115) - - - - -
028  BO0.7IaNwk 5767010 2400071050 2.7570-20 50130 - (53 442785 70tI6 38703 404707 432778
029 BIV 3.8770-19 2400071090 4.001919  <40.00 - (14 9.0793 4075, 164727 9.0753 4.8702
030 B3-5e (shell) 3.83715-30 - - - - a9 70715 3107iE2 18.5-47.7@ 7.071§ 9.7717
031  BL5V 3.8875-25 2200013109 3.607015 107739 - (14 84713 1807%, 214731 84fld 6.971%
032 Late G/Early K 3.2270-3% 47501850 - - - (115) - - - - -
034  BL5Ve 4.3370:1% 2400071599 4.007510 172730 - 14 11.273%  20079F 1271 f 112708 65707
035 09.51ln 4.377010 3255071580 4.2770° 16 346751 - “6) 160713 340759 00725 160712 51703
036  Bl:Vn 4017019 2200071900 3.5078-10 333740 - a9 98708 33075:  198%22 98708 8.0109
038 BLSV 4.0370:19 2300071590 4.207510 186730 - i) 96797 210758 13.1t27 9.670° 4.8%0%
040  B1-2Vn 3.667512 1800011205 3.107012 386730 - i 74735 43078® 390758 74705 9.671°9
046 09.7 T((n)) 5.007510 288507550 3.307015 168739 - “6) 228731 180Ty 6.275% 234797 155717
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Table S3: continued.

VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Min; Vini Age Mpresent R

No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
048 BlV 4247023 260007315 4.307035 166730 - (114) 116728 20075 64T3T 116728 45703
051  OBpe 5.037510 2825071930 3.4470 10 41375] - “6) 202719 390753 Tatyd 202713 137718
052 BO.2 M-I 4967019 2000071500 3.501510 48730 - (19 198t 6038 70797 196718 123713
053  BIII 4707310 2600071090 3.801010  <40.00 - (14 144750 40fT. 101199 14477 9.0780
054 BOV 3.98710-30 - - - - (149 76739 3107132 16.5-41.8@ 7.6739 9.6723
057  Mid-late K 3.167030 41007129 - - - (115) - - - - -

060  BL5 II-Ib((n)) 4.827029 - - - - (53 154731 310Mi3 7.9-129@0 152730 18.371°
062 B3I 3.7470:5% - - - - (14)  6.67035 3107132 2585410 6.617)7 8.9710
065 08 V(n) 4.80701% 3705071080 4.087518 165730 - (37,38 224715 170t42 24799 224718 62703
067  09.5Vz 4.567017 3520011100 4127005 40730 - (37,38 18.8%15  70rER 21?188ty 55707
069  BO.7 Ib-Tab 5597019 2350071090 2757520 <55 - (53)  35.07%2  60ti? 48703 32873 309719
070 09.711 4477010 321507120 4.237015 126730 - “6) 158710 13073 32735 158ty 52703
071  BL:V 4.08T016 2700011000 4.2070-10 343750 - 114y 116708 330750 52733 11.670% 46704
072 02 V-II(n)((f*)) 6.0770-13 5400071206 4.02%015 185730 - (37,38 10107253 19012760 04708  g76+222 139121
074 09 Vn 4697012 3514071330 4.237021 265730 - (37,38 2001718 270752 1712 20077 6.0753
075 BIV 3.807510 230007159 4.0075-15 70730 - a9 84738 707ST 183732 84798 4.8702
076  09.21I 5107510 332501399 3.567019 90130 - “6) 246731 10073,  5.0%9% 250730 117773
077 09.5: IlIn 4.48%010 336507935, 4.3270 15 264730 - “6) 174715 270753 01ty 174ty 52708
078  BIV 4.2270-19 2400071310 4.107510 154730 - i 11.073% 20079 111733 110708 55708
079  WN4b/WCE 5.8075-20 8000012599 - - - (116)  30.0-60.0 - 45-8.0 17.9-31.8 -

080  09.7 II-III((n)) 4.687010 313001730  3.897010 194730 - “6) 172704 200750 6.2%98 174793 74703
081  Mid-late K 3.57155% 41001130 - - - (115) - - - - -

082 BO.5Ib-lab 5.267010 2550071000 3.007025 <59 - (53 248737 6072,  6.0702@ 234731 228727
083  BLSV 4.3170:1% 2300071090 3.8070 10 156739 - (114 110797 20078 1s5.07)E 110707 76f08
084 BIL5V 4017019 2200071599 4.0075-10  17973] - a9 92733 200792 17.e6t3i  9.270° 5.670:2
085 BIL5V 3.627510 1900011595 3.6070-15 1377130 - a9 70795 200787 346735 7.07903 6.4757
087  09.7Ib-II 5207010 305507300 3.327010 847130 - “6) 282729 10073 50707 264130 17atld
088  BO: V-IlI(n) 4767510 2700071995 3.0017015 206730 - (114) - - - - -

089 06.5 V((f))z Nstr 5.00751% 397001700 4.027012 50730 - (37.38) 284727 t0t35 26103 282fif 78ty
091 09.51In 4797019 325007550 3.987510 308731 - “6) 188710 31075 52755 188798 74708
092  LateF 3.8070:20 59407320 - - - (115) - - - - -

095  BO2V 4.36701% 2900071999 4.20%910  <40.00 - a1 132797 30ty: 6atyS 132707 51702
099  B2-25V 3.3370- 11 1600071999 3.807911 - - (114) 56703 3307122 532788 56703 5.2+0:6
100  BL5V 4187019 2200071509 3.9075-10 201730 - (i 100738 23072 169719 100708 67707
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
101 BO.7: Vne 4.8270-10 3000071096 3.801015 363730 - (114) 182714 35073 66758 18.0713  9.070%
102 09: Vnnne+ 5377010 3025015550 3.34701%  61015] - (46) - - - - -
103 08.5 () 5211910 347001200 3.897010 126730 - “6) 252770 130ty 4402 248T1% 104703
104 09.7 II-III((n)) 4.317010 30800%4%° 4.07T015 198750 - “6) 144705 20053 47thy 144705 51708
108 WN7h 5707010 5309071510 - <200 078750 49 35.07235  s00%% 63ty 2rofii ToElE
109  09.71Ln 4.2570-10 2435071760 3667510 352738 - “6) 118708 350735 13.071% 118708 7.8708
110 06 V((n)z 5407030 3985071020 3.88T010 175730 - (37.38) 352153 180ty 27708 344%3% 10777
111 B2II 4.847010 2600011000 3.907010 80730 - (114) - - - - -
113 09.7HorBOIV? 4.467010 333001580 4471000 12750 - “6) 162797 50732 04yl 162100 48707
115 Late G/Early K 3.3010% 47501530 - - - (115) - - - - -
117 06: Vz 5.027526 4130071200 4.147016 75730 - (37,38 300141 g0td2 15106 30038 7.4t10
119  BO7V 4167019 2400071599 4.0075-19 - - (149 10675C  330M12 134731 106705 58788
121 BIIV 4.367019 2600071599 3.801510  <40.00 - (19 12.075%  40TS, 122713 12,0708 7.2787
122 B15V 4.3370-1% 2400072235 4.007318 303730 - a9 11813 3103% 105730 11.8t)3 61715
123 06.5Vz 4.99%701% 404007580 4.10%972 65730 - (37,38 284715 sot3s 14708 282t T 6.9758
124 B251I 3.9310%0 - - - - (a4 7812 310712 2943940 78F12 ggtlT
125  Ope 5.90701% 5515072320 4.04701]  274F0] - “6) 7267325 3200127 09708 69.67323 12,0733
126 BIV 4.017910 2900071990 4.2010-10  <40.00 - (19 116730 20t 39731 116f07 43103
128 09.5 IL:((n)) 4467010 33800770  4.267510 180730 - “6)  17.2780% 180732 09ty 17.270% 521703
129 Mid-late K 3.8710%0 41001130 - - - (115) - - - - -
130 085 V((n) 5067075 3650071330 4.117019 170730 - (37,38 246155 170t 33T 244730 767 0
131 097 4.357010 3355017100 4.507092 124798 - (46) - - - - -
132 095Vz 4717013 356401550 4.187010 40750 - (37,38 20.0t78  70t39 23%09  200f))  5.9703
134 BIV(n) 3.997010 2700071500 4.007010 330733 - (19 112897 330038 83t 112807 50103
136 WC4 5.547510 8500012500 - - - (116) >27.0 - 3.5-8.0  14.4-18.9 -
137 BOTV 4.267017 30000730500 4.107510 237730 - a4y 134717 260753 5.073% 13471y 52708
133 09Vn 4.607013 345601520 4.20701% 350752 - (37,38 194177 35015 1.3t17 19.4F)% 591032
139 LateF 3.581920 59401320 - - - (115) - - - - -
141 09.5 I-II((n)) 4.8270-19 320007390 4.267510 166730 - (46) - - - - -
42 op 4915070 37800157 422700 7215 - @) 236110 00Tdd  18%0T 234tll 6.370¢
149 095V 4687012 3500071909 4.137824 125730 - (37,38 19.2%19 130795 2812 192f18 58108
152 B2Ille 5127010 30000110050 4.2070-10  47F30 - (114) - - - - -
154 085V 5307015 373801870 4127043 55150 - (37.38)  27.4%%5  80%3 34303 27.0f2%  9.0f)l
158 BI-1.5 Ve+ 5.067510 2900011595 3.5070-1 3027139 - i 218718 310738 6.375¢ 208723 132713
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Table S3: continued.

VFTS Spectral type log L/Lgo Torr log g vsint Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
159 B25II 3.9770:50 - - - - (14 80t12 310712 9153750 gofI2 g oflT
160 09.5 I((n)) 5367010 323007300  3.667010 162130 - “6) 278737 170753 4rf)d 270133 1427 ¢
161  BlV 4.21701% 2300013330 3.807023 160750 - (14) 104777 20075 1457337 104%77 65718
163 0851V 5207010 354507700 4.057010  178F30 - “6) 250712 180755 3.9%0% 24871 9.0%5)
164  B2: V-Ille+ 4.8770-1% 3100071509 4.207510 185730 - (14 18.0777 200732 51%98 18071y 6.9707
165 09.7Iab 5497010 286507770 3.267010 75750 - “6)  3207%%  100f3  46t)% 31473% 220735
166 B2: V-Ille+ 4.367015 2000011990 4.3070-15 228750 - 14y 13.8T07 240773 38738 13.8F0T 49704
168 08.5Vz 4924007 372701210 4.027010 40730 - (37,38) 236711 70t3 30104 93413 72t07
169 02.5 V(n)((f*) 5917513 4700071205 3.927015 200739 - (37,38 67.4TR% 210755 14703 66.075% 138712
170 BLIV 4.367015 2300011990 3.6010:15  <40.00 - a4 11.270% 40l 155717 11.2%98  9.0709
172 09 () 4.507010 347001300 3.881010 118750 - (46) - - - - -
175 A231 3.477030 85001200 - - - (115) - - - - -
177 O7n(f)p 5407510 346007580 3.667510 310731 - 46) 314722 3307 40753 208732 135714
178  09.7Iab 5607015 282507300 3.181010 90130 - “6) 362758 110747 42704 342133 966723
180 O3 1If* 5.857010 404507500 3.447015 118730 - (46) - - - - -
181  BOS5V 4187019 2200071509 3.407510 271730 - (149 106737 300738 17.7El 0 106705 9.575 %
182 FO 3.6270 20 7130155 - - - (115) - - - - -
183  BOIV 4.8370-1% 3100071090 3.801018  <40.00 - (14 182713 2012 66T0C  17.8750 8.81709
185 O7.5 LI((f) 5287010 345007300 3.407010 136130 - (46) - - - - -
186  BI1IV 4.5270-19 2600071599 3.7075-10 - - (149 136755 3107129 106712 136703 8.675-3
188 09.7:III: 4.667010 3365071580 4.51703% 126753 - (46) - - - - -
190 O7 Van((f))p 5287010 3570017200 3.457010 44477 - (46) - - - - -
192 09.7HorBOIV? 4307019 313007350  4.197510 46730 - (46) 144705 7032 34t1Y 144703 4.875%
193 Late G/Early K 3.6970:5% 47507320 - - - (115) - - - - -
194 B2 V-Ille+ 4471010 2600011000 3.9010-10 216755 - 14y 130109 230f7L  103F)7  13.000%  7.3f07
196 B2 Ille+ 4.1475:50 - - - - 14y 9.0t13 3107182 17.0-30.6@ 9.0f]3  11.4F]
198 Mid-late K 4761030 41007130 - - - (115) - - - - -
200 BI-1.51Me+ 5067010 2900071000 3.407010 260130 - (119 222713 280740 63705 20873%  13.9%0%
202 B2V 4117518 20000F1900  3.801010 49750 - 14y 9.0T95 603 22037 9.0107 7.2107
203 BI-LSV 3727010 2200011770 4.00%073 306730 - (14 84135 320%4L  17.9%4S 84F(E 46708
205 09.7 I((m)/BOIV((m) 4.467315 302007590, 4.327510 158130 - (46) 140707 16078 47tid 140707 501043
207 097 1H(m)) 4427910 308001990 4.317910 166759 - @o) 146707 17073 3271¢ 146l 4070
209  BIV 4037019 2400071599 4.0075-10 - - (114) 100798 3107128 140%23 100798 5370¢
210  09.7 II-II((n)) 4607019 323007390  4.077510 162730 - (“46) 16.875% 160735 50707 16.870% 6.179¢
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Table S3: continued.

VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™) Mg) (kms™h)  (Myn) Mg) Ro)
214 BOIV-II 4.87T010 3100011000 3.9070-15  <40.00 - (14) 184713 3055 6407 18.0fyy  8570%
216 04 V((fc)) 5.83751% 4300071205 3.817015 100739 - (37,38 57.8725 11073 19702 54.675% 149719
219 B3-5 V-III 3.237012 1400071599 3.307510 220730 - (114) 52708 300752 76.778.@ 52707 8.075:¢
220 BO7V 4.017519 2600071995 3.80%5-10 135739 - (114 106705 180775 13.4%)F 106708 58707
221  BIV 3.957510 2400011595 4.0073:15  1937+30 - (i 96798 210755 144727 9.6708 51152
222 GO 4.67T020 57501150 - - - (115) - - - - _
223 0951V 5.057913 348007200 4.027010 407130 - (37,38 218778 70t30  44fd3 216%1%  8.0709
226 09711 4.437010 323001300 4.257010 64750 - “6) 156708 sof3i 2712 156100 50707
228 BOTV 3.88%010  23000% 1000 3.70%030  173%50 - a4y 9008 20007 196435 9.0%0% 62107
229 BLS5Vn 3.765010 1900011000 3.1010-10 389150 - (114) - - - - -
230 BLSII 4397020 - - - - (14 10812 310712 12.7221@ 108717 125724
232 B3l 4901550 - - - - 53 164735 31011 7.3-11.89 156710 1267128@
233 BI-2 V-Ille 4.5470-10 2700071509 3.6075-10 430730 - (14 150759 39043 93710 15.0f5% 93799
234 BIS5V 4.427810 2600071995 3.901015 147730 - (14) 126758 18015 108713 126108 7.0787
235 09710 4627019 32300770  4.08%910 18730 - @6) 168108 5oti0 5 ot08 4G gt08 69100
236 Mid-late K 4.627020 41007739 - - - (115) - - - - -
237 BI-L5V-IVe 4.617010 2900011090 4.3010:10 79150 - (114) - - - - -
239 B1V 4237014 2700072290 3.90101% 307730 - (14 122717 310%31 95T2E 12212 6.01708
241 BOIV 4.23%000 3100077000 4107510 69750 - (14) 138755 70%30  astll o 138%0% 49703
242 BOIV 4.2870-19 3200071599 4.10%510  <40.00 - (19 146758 30713 39715 146708 49703
244 05 IIi(n)(fc) 5587010 410507300 3.717010 230130 - “6) 446753 25078 25107 426150 131707
245 Mid-late K 3.417030 4100720 - - - (115) - - - - -
247 B2V 3.64%0 10 20000% 1000 3.70%010 159750 - i 7atdl 2005 s05%50  7at(l o 59108
249 08Vn 4781011 364807780 4.11tdq]  3007%) - (37,38 224773 310787 2379 22471% 63707
250  09.2 V((n)) 4767012 354207810 4147015 155730 - (37,38) 204112 160750 29709 204712 6.0108
251 0951V 4724007 337101350 4.017010 40750 - (37.38) 186745 70%33  4ridl 186105 6770
252 08.5Vz 4737012 369607550  4.227510 100730 - (37,38 218795 11074 10709 21.8759 5.875-2
253 09510 4.857010 309507330 4.0970:10 96750 - 6y 17.0tll o o110t4l 64702 174706 75108
254 Bl2Ve 4017019 2600071500 4.207584 350735 - a1 110738 3507yl 85739 110705 46707
258 BISV 4.15T010 2300011000 4.3010:10 82150 - (114) - - - - -
259 06 Iaf 6.0070:10 368007200  3.4970-10 92730 - “6)  66.211%% 110038 23103 62.671% 240730
260 Early G 3.477030 55607520 - - - (115) - - - - -
261 BSlh 5147550 - - - - (53 20674%  310%13 57900 202745 22071950
262 FO 3.427020 71301350 - - - (115) - - - - -
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
264  Mid-late K 3.1870-20 41007159 - - - (115) - - - - -
265 A2-31 3.6275-28 - - - - (14 60752 3107122 28.2-62.4@ 6.073 8.575:8
266 08 V((f)z 5.057512 380507200 4.017919 40730 - (37,38 258717  70T39 30703 258tii 78708
267 O3 I-Im)f* 5967015 4410072070 3.907510 182130 - “6)  68.6T1%1 190755 16757 656728 150717
268 BLS5 Vet 447019 3100071509 4.207510 188730 - (149 154753 200755 3971y 154709 54751
269  B8la 4.7179-20 - - - - (53) 140737 3107135 9.1-14.89 140735 154732
270  B3Db 4.517039 - - - - (53 11.8733 310712 11.2-18.9@ 12,0770 13.6731
271 A7I 4.451030 76301350 - - - (115) - - - - -
272 B3: lle+ (shell?) 3.78152 - - - - (14 68753 3107122 23.9-50.79 6.87( 9.2115
273 B25V 3.781510 2000071599 4.10751%  <40.00 - (g 76782 40l 254735 76703 4.7154
274 Bl V() 3.8070-15 2300071090 3.807510 274136 - (14 88T0%  300ti:  18772% 88708 55108
275  EarlyM 5.21%520 40007139 - - - (115) - - - - -
279 B2: Ve+ 4107019 2400071509 3.9075-10 238730 - (14 10475S 260759 143720 104798 6.075:¢
280 09 V((n)) 4.887012 3436073255 3.851015 150730 - (37,38 214115 150730 46103 212718 8.2109
281  Mid-late K 4.9770-20 41001130 - - - (115) - - - - -
282 B3-5II(n)e 3.877510 2100071995 3.407015 258730 - (114) s.sfg-_g 30074 23.9732 8.8f8-_g 8.1752
284 B1V 3.9470-19 2500071099 4.101919  <40.00 - (114) 9.610% 30735 12,9725 96708 45792
285 07.5 Vonn 4777020 352807920 4.081015 600780 - (37,38 202122 54079, 19735 200732 61701
0.10 1000 0.10 0.7 129 1.9 0.7 0.7
286 B0O.7V 4167010 2400071005 3.801019 - - (19 106757 3101133 14.9i’1‘9 106155 67108
287  B2.5Vne 3.877510 2400011595 4.30731 315730 - a9 9.6798 330j§§ 6.5:%,;% 9.675:¢ 40753
0.10 1000 0.10 30 0.9 6 1. 0.9 0.5
288 B2.5In 4.4970-10 3000071995 4.201015 299730 - (14 152759 310735 46Til 152709 55702
289 Late G/Early K 3.981540 47501530 - - - (115) - - - - -
0.10 500 0.10 30 0.9 39 0.4 0.8 0.8
290 0951V 4767010 339507300 3.9910-10 40130 - (37,38 19.2%99  7ot3 47f0d 192705 69103
294 AOIb 4.551020 - - - - (15 122731 3107122 10.6-17.8@ 124739 14.07379
+0.10 +1000 +0.10 +30 +0.6 +40 +1.8 +0.6 +0.5
295 B0-0.5V 4.097515 2600011990 3.9075-18 298730 - (14 112795 310755 11at}f 112798 58702
296 B2 4.00%9-20 - - - - (14 82712 3107122 20.2-35.8@ 8.27]2 10.211§
0.10 1670 0.10 30 0.9 34 2.1 0.9 0.4
297  BL5V 4.287019 2000071570 4.3010 10 47F30 - a4 134799 eof3r  27t3) 134790 46103
298 B1-2 V-Ille+ 4617510 2000071096 3.701015 431730 - a4 164799 4102 78197 166796 85709
0.10 1000 0.10 30 0.9 45 1.2 0.9 0.4
300 B1-2Vn 4.327010 3100017005 4.201016 446730 - (19 154705 430%3% 18712 154785 51107
302 BLSIb 4.7810-20 - - - - (3 148739 3100135 8.3-13.5@ 152%3% 17473
0.10 540 0.10 30 0.5 38 1.3 0.5 0.4
304 09.71I 4.347010 3160073235 4.181010 10130 - “6) 148752 50138 35TIE 148105 49107
306 08.51I((f) 5.367519  3150073%0  3.277019 9030 - “6) 316735 1107 44%9% 30473 17.8713
307  BIILDb 5.0915-20 - - - - (53) 196735 3107132 6.0-9.5@ 202732 224712020
0.10 1000 0.10 +30 +0.6 200 2.1 +0.6 +0.8
308 B2V 4187010 2200071090 3.901018 74130 - (19 9808 90t200@ q77t2L 0 9g8t00 6.5108
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R
No. (K) (cgs) (kms™) Mg) (kms™h)  (Myn) Mg) Roe)
309 B2 V-II 4.3770-10 2800071096 3.901015 265730 - (114) 134759 280730 86712 1347107 6.4107
310 09.7V: 4317019 322007320 3.98701% 36730 - “6)  1527%0%  eoT3S 371t 152708 517852
312 Mid-late K 3.201030 41007130 - - - (115) - - - - -
313 BOIV 4.47T018 3100011000 4.001010 56750 - (14 150153 e0ty?  63fpy 150707 61F)%
315 Bl 4.647070 2300071595 3.157030 <50 - (53 138ty 40tiY 124%(4® 138705 13671 )
316 09.7V: 4651010 333007570 4.007010 38130 - “6) 180705 60735  48T)5 180705 65700
317 A9II 4411938 72901350 - - - (115) - - - - -
319 Mid-late K 3.607030 41007130 - - - (115) - - - - -
321 BL:V 4.0170:1% 2900013850 4.107010 279750 - 14y 114777 300032 509750 114f0% 47t)d
322 BL52 Vet 4547910 3100071999 3.9070:10 179730 - (14 160770 200755 64%0F 160710 67708
323 ASI 3.661920 80007330 - - - (115) - - - - -
326  BI-2Vn 3.957510 2400011595 3.9070-15 3617130 - (14 10075E 350758 142722 10.0703 5.515:6
328 09.51I(n) 4.45T010 332507800 4.237010 244750 - “6) 172708 25057 1of}p 172tdy 52707
330  B2II(n)e 4.2478-20 - - - - (14 98t15 310712 148 96.8@ 9617 12.0t17
331  BILSV 3.807010 2300071000 4.007010 647130 - (114 84%35  70*32 183%33  g4*0¢ 48703
335 B2SIN 4071550 - - - - (114 86714 310112 1853370 g6tl3  10.6%1]
339 09.51V(n) 4.617010 316007530  3.851010 172150 - @o) 172099 170t3E eatdy  172fdy 72fgT
340 BO7V 4.1610:10 2400011000 4.007010 171755 - (114 104T9% 20075 13671 104F0F 58158
341 Mid-late K 5.057030 4100720 - - - (115) - - - - -
343 BL-1SV 4.407515 3100017990 4.307010 194750 - 14y 150709 210753 2071% 1501097 49703
344 Mid-late K 3.31%920 41001130 - - - (115) - - - - -
346 09.71I 4567010 317007710 4.23%510 92730 - “6)  15870%  10073r  43%1L 158708 54703
347 BOV 4.2870-19 3200071599 4.307510  <40.00 - a9 146738 20m2% 117t 146738 46703
348 B0V 4.24%01% 2500071000 4.207910 103739 - 14y 1107075 90F3B® 105721 11.0707 52103
3499 B1V 3.95T0-19 2400071090 4.107510 164130 - a4 96735 200799 13.1t27 9.670° 48702
353 B2 V-III 4.427019 3000071599 4.307514 63730 - i 142738 70t satiT 0 142708 51763
355 04 V((n))(fo))z 5527519 433607500 3.867015 135730 - (37,38 468779 140730 19701 458767 118729
356 06: V(n)z 5.1470-20 3925071230 4.03751% 215130 - (37,38)  28.4%35  220M%0 26105 284731 7.8%12
357  Late G/Early K 3.3970-3% 47507520 - - - (115) - - - - -
358 B0V 3.927020 2600072050 4.207075  345F30 - (114 104713 350739 4aF30 104ff 42758
361 085V 5277018 369001570 4.07T010 70730 - (37,38) 256173 s0ti)  35%0%  254fFy  84f(Y
363 BO2 I 4947019 3000071599 3.50151% 50730 - a9 200715 60t 67T9S 198717 1167
365 B2V 3.78T010  18000% 1500 3.207010 186730 - a1 Ter0S 260782 335tyL 0 7670G 07t0d
366 BI-15V 3.9970 70 2700071000 3.907010 289730 - (19 11.2705  300t3L 99729 11.280% 52109
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R
No. X) (cgs) (kms™1) M) (kms™1)  (Myr) M) (Re)
367 B1-2Vn 4.3070-10 2600071096 4.20%0-16 279732 - (14) 12,0757 3007 8atid 12.0797 53105
369 097V 4677014 3336071200 4.10751% 40730 - (37,38 17.8%1%  70t3% 44712 17.8717% 58752
370 09.7 111 4.547010 326507390 4.147000 84730 - “6) 164707 10075 43719 164t5l 56708
372 Late G/Early K 2.867033 47507850 - - - (15) - - - - -
373 09.5n 4.8870:19 308001770  3.8375 10 382738 - (46) 19.2712  370™iy  6.2%9%  19.0712 9.075-2
379 Mid-late K 3.397020 41007130 - - - (115) - - - - -
380  06-7Vz 4927015 391201880 4.13%910 65730 - (37,38 258777 80t35  1.8T05  2ss8f1h  6.870¢
382 04-5 V((fe))z 5.317513 4000011306 3.8170-19 75130 - (37,38 33.8%34 9032 29707 33.073% 10577
384 B0 V- 4.867019 3000071530 3.407518 46730 - (149 18.671¢  e0™3 73709 184718 112779
385 04-5 V((n)((fc)) 5.5575-29 4290011700 3.8770-18 120130 - (37,38 456735 13078 20703 43.8TILT 124723
389 0951V 5237000 348007200 4.157010 160730 - (46) - - - - -
392 06-7 V((H)z 5117523 375607850 3.877010 40730 - (37,38 278735 7039 34733 276l 9.2t
393 09.5(n) 4927010 316007350  3.557510 196730 - “6) 214718 200732 58793 216799 106752
394 BOTV 4177810 3000071995 4.101015 188730 - (19 132758 200t 46ty 132708 48707
397 Bl-2V 3.807510 2100011505 3.907015 2687130 - (14 82705 30075y 21.8%30  8.270% 5.475¢
398 055 V() (f)z 5471017 411707550 4.03T010 65750 - (37.38) 35.6°35  s0fiy 23103 352740 os5tld
399 09 Min 4811010 301007300 3.547070 324732 - “6) 194713 32057 66105 102713 102%53
405 09.5mn 4.227090 321007990 3.8570:10 290752 - (46) - - - - -
408 B2: V-Ille+ 4.05T011 2100011520 2.807013 405750 - (114) - - - - -
412 097 4.337010 302507790 4.087010 50720 - “6) 13870 705 60T}y 13.8T0% 52708
413 B2V 3.6070 10 1800071500 3.607010 100730 - (119) 68707 180157 3897917  6.8T0% 6.6707
414 BI-3 VI 4097019 2600071599 3.907510 363730 - 14y 114798 350737 106778 114705 58708
417 B2Ib 4.517920 - - - - ¢3) 11823 3101142 11.2-18.9@ 12,0720 136721
418 05 V(()((fo))z 5.247918 4329011740 4107013 135130 - (37,38 354798 140795 13708 350737 78tpd
419 09: V() 5.07705; 331007500 3.647015 145750 - (37,39 246737 150799 4.9%3C 250727 11.5%%8
420 BO.5IaNwk 5.847510 2650071509 3.0079:20  73+30 - (53) 496755 90tirt® 33701 45678S  39.0758
421 B2V 3787010 2000001000 3.707017  388T30 - (114) 8270 % 300755 255736 g2f0d 621708
423 Bl Ia: Nwk 5727015 2050071090 2.507520 <50 - (53 388758 7078 45t01 358738 586793
424 BYI+p 5877010 1700075000 2.0010-10 - - (114) 514783 2807123 36+04@ 444757 11047197
425 B0V 4407019 3100071509 3.9075-10 371730 - a9 156709 35073 59719 156709 6.2707
426  Bl5V 3.807915 2100011778 3.807012 1807199 - (14 80702 21013 2323l 80752 56108
427 WN8(h) 6.137510 4169011200 - <200 093758 (49 93.47L@ 360FSt 31702 60.0722  27.8T 0™
428  BO5V 4.4270-19 3000071599 3.807510 280730 - (14 150739  209073F 73718 150709 6.8708
431 B1.5IaNstr 5797510 1900071595 2.3575-20 <50 - (53 404798 7otlZt 36757 366755  69.871%°




Table S3: continued.
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VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Mini Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
435 078V 5127013 3600071200 3.917010 80730 - (37,38 252127 90f10  38F00 94 gF2T  gofll
436  07-8V 4.87701% 3500071509 3.907510 60730 - (37,38 212729 gotit 45708 210719 80708
437 Mid-late K 3.4670-20 41007129 - - - (115) - - - - -
439 Late G/Early K 3.3070:3% 47507320 - - - (115) - - - - -
444 09.7 4.58701% 302501300 4.237510 100730 - (46) 146707 110735 63705 146707 57156
449  BI2V 3.8770-10 2400071509 3.807510 294732 - (1 94787 3107 162733 94797 5.675-6
452 Bl2V 3.8870-11 2200071360 3.8070 14 134730 - (14 86797 180TL07@ 206138 8.6707 5.8708
453 BOSV 4.7870:1% 3100071590 4.107510 176730 - a4y 174772 200758 55798 176797 6.970%
454 Late G/Barly K 3.5470%5 47501330 - - - (115) - - - - -
456 Omn 5177510 358507510 3.9370-18 480198 - “6)  2447Z1 460l 42738 244738 9.075:9
457 03.5If*/WN7 6.2070:19 3981071530 - <200 040199 (49 se.2t24 320120 2070%  746+2%1 274139
458 BSlatp 5.647050 - - - - 53 35.071%% 3001135 35530 332783 4g7Fild
465 On 5577010 3905074200 3.771000 276750 - 46)  404%E% 300139 29702 378t5d 3t
466 O9 I 5227010 3380073200  3.597010  88F30 - “6) 274723 100Ta: 46703 276112 123714
467  BI1-2 Ve+ 4.43%0:1% 2400071599 3.9075 10 355730 - 14y 124797 350735 116773 124707 7.5708
469  BOV 4.5470-19 3100071599 3.807510  <40.00 - (14 156754 2072 73708 15670y 72707
470 06: V((F)z 4.97701% 393307830 3.947010 75150 - (37,38) 28.4%3% ooty 2870% 280t 8afyl
471 BIV 3.957510 2400011505 4.0073:19  131+30 - 14y 9.67935 1807120 147125 96703 51162
472 06Vz 5017013 403707580 4.127013 40750 - (37.38) 284725 70%3% 16105 282720 6.9%02
473 B2V 4127010 3100015090 3.9010-1 260150 - (114) - - - - -
474 BO0.5: V(n) 4167010 2700071030 3.8070:10 391750 - (19 122708 370135 10.071%  122f0F 63108
476 O((n)) 5157510 326507570 3.317015 1767130 - (46) - - - - -
477 O(@) 4.877710  32600%55,  3.88¥0 1) 9475, = @6 194712 100t33  56t0% 190710 82709
478 B0.7 V-1 4.48T010 27000%1000  3.801010 64750 - (119 134793 70ti 104ti 13.4F0% 75103
482 O25If*/WN6 6.4070:10 4217011220 - <200 0331002 (49 133.2%2%4 110132 12702 1248225  o97tis
483 09V 4.617015* 336607530 4.097511 40730 - (37,38 17.6%7%  70T39 44798 176tIT 58701
484 06-7 V((n) 5417514 356807580 3.687015 120739 - (37,38 322732 130718 37703 31.07il 132717
485  BIS5V 4127819 3100071995 4.1079-19 - - (14) 134752 200753, 3.07)0 134759 4.7193
486  Bl-2ne+ 5117510 3100011505 3.8070:15 327130 - a1y 22271% 0 330732 56755 2188 10772
488 06 V((f))z 5337023 407007850  3.8770-10 55130 - (37,38 36.8%5%  80t3%  25702% 358757 10871
489 BlVn 4.267040 3000017350 4.0010:5% 456150 - (119 12.0755  43075% 64738 120753 62137
490  Late G/Early K 3.561703% 47507320 - - - (115) - - - - -
491 06 V((f)) 5437015 403607550 3.847000 50750 - G738 srafid o 70tiS 26702 se6ty] 113108

0.16 950 0.10 30 1.8 66 0.8 1.7 0.
493 09V 5067018 370501930  4.277510 200135 - (37,38 23.611% 200755  1.7f9% 23617 65753




014

Table S3: continued.

VFTS Spectral type log L/Lgo Torr log g vsint Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™) Mg) (kms™h)  (Myn) Mg) Roe)
494 08 V(n) 5.037520 3894011705 4.217021 230730 - (37,38 266735 24073 16798 26673  6.7T)7
495 09.7IIIn 4.55T010 314507200 4.337010 218750 - “6) 156707 23078 3312 156107 52708
497 035V(®2Z+O0B 5487010 422001933, 3.9610757 82730 - @6)  3867gr  90fgy 22705 37673 106755
498 09.5V 4.887014 332301310 4.12%915  40T30 - (37,38 18.8%1% 70730 50707 188tlE  6.9tLd
499 BO7V 4.267010 3000011180 3.807010 163750 - 14y 134709 200772 83F1d 134103 62708
502 09.71I 5.557010 297507200 3.2770-18 102730 - “6)  3507%%  120M3r 427540 330735 21.87%3
503 09I 5087010 321007200 3.407010  90F30 - (46) - - - - -
505 09.5 V-III 4667015 340407580 4.277510 100730 - (37,38 180795 110735 2271L 18.075% 54794
511 05 V() ((fe))z 5461013 4370011700 4.25707 105750 - (37,38)  39.4F79  110t8 07133 388752 83709
513 06-71I(f) 5.007019 390501310 4.2170710 130730 - “6) 260713 130732 15705 25.8T1%  6.8703
516  BLSV 4.037910 2400071190 4107010 133750 - (114 100795 180119 126737  10.070°  4.9%0¢
517 09.5 V-II((n)) 5.007510 330007200 4.027015 1207139 - (37,38 212774 1207337 52703 210713 9.075-2
518 O3.5II(f) 5671010 448507300  3.67T010 112730 - (46) - - - - -
519 03-4((f)+O0B+WN 5547070 368001770, 3.661010 130730 - “6)  37.8tEL 140749 33102 36238 145F1C
523 BI-3 V-III 4.267010 3000011000 4.307015 322753 - (114y 14005 33075, 23755 14070 48703
524 GO 3.657520 57501150 - - - (115) - - - - -
528 09.7(n) 4.627015 301007890 4.147010 130733 - “6) 152708 14075L 65798 152708 63708
529 09.5(n) 4717910 316507500 4.347010 284750 - (46) - - - - -
533 BL.S5 la+p Nwk 5887010 1800011090 2.107030 57130 - (53 504F%% 280tTh. 36103 442785 93.2F 3
535 BI1-2 VIl 4.3870-10 2400071509 3.9075-10 180748 - a9 11.673% 200798 127718 116708 7.2787
S 06 Vs 5100007 w5000 4230l w0t o G mi2tly  onotd nef0l st it
537 05 V((fe)z 5195013 39000% 300 3.80010 60750 - G738 300135 sofgy 32007 206732 1007)7
539 09.5(m) 4661010 331001850  4.087010 126750 - @6) 176759 1308 46f0T 176103 62707
540  BOV 4617010 3100071090 4.101018 54130 - a9 158T5% e0tiE 58719 15.8T: 6.2108
541 BO0.5IaNwk 5577019 2500071090 2.907520 <56 - (53) 324753 60ti2  457T0% 328739 32770
542 O2If*/WNs 6.167010 446707300 - <200 0477503 49 822715 330125 22103 714%103 202732
544 Late G/Early K 3.2710% 47501530 - - - (115) - - - - -
545 O2 If*/WNS 6.3010 10 4732071700 - <200 0257007 49 11607743 1007%5  1.003  1104F%7 203732
546 08-9 III:((n) 4.947010 316007300 3.467010 947350 - (46) - - - - -
547 B35 V-l 3.347031 - - - - (14 52798 3107112 479-79.6@ 52705 84197
549 06.5Vz 5.007012 3976011155 4.05701% 1107130 - (37,38 282727 120t4) 23798 28.0f38 7.3Td
550 05 V((fo))z 5205015 39000%1300  3.807510 50750 - (37,38 302735 7ofd  32f3% 206733 101t}
551 BIV 4.09701% 2600071310 4.007510 168730 - (14 110737 20075 108734 11.070% 53703
554 097V 4.5170-30% 341307770 4.307510 45730 - (37,38 174712 r0til o06TLS  174athE 51708
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R

No. X) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
556 BL52V 3.9570-10 2400071000 3.607010 247130 - (14 9.8T07 280t 175770 98101 6.770°%
558 B3I 3.3240-%0 - - - - a4 50t 310712 478 79.6@ 50tL1 0 g.2+09
559 09.7(n) 4517010 307007870 4.207510 204736 - “6) 152708 180T®  48%12 152708 5.475-¢
560 095V 4527008 35Tt 4007016 40t z3e 1r0fld  q0f®  ortld  azgrid  5pr0
564 06-8 V(() 5.337513 3700011200 4.107019 40730 - (37,38 284738 70733 3.070% 280730 8671
566 O3 II(f*) 5.857510 447001120 3.807015 118730 - (“9) 614752 1307 17752 594788 140739
568  B0.5:V 4.3675-10 2000071905 4.30719 - - (114) 136758 330712 39715 136750 49704
569  09.21I: 4.74%701% 3255074520 3.8710 05 4879 - “6) 1841l 7otdd 56105 18.2Fl2 73108
571 09.51I-l(n) 4.397010 311007770 4.3179-19  148+30 - 46) 146707 150190 2477 14670F 48707
572 BLV 4137010 2200075000 3.80%010 68730 - a1 96757 70fT0 188tZl 96757 6.9707
574 09.51ln 4.367015 314001730 4117510 270730 - “6) 152702 28055 37l 152700 53703
577 06 V((fe)z 5.21751% 4200071209 4.0075-15 40730 - (37,38 33.073°5  70t3% 21705 32.8737 8.575:9
578 BL5laNwk 5.3510 30 - - - - 53 254198 3107130 46-71@ 250753 2071269
580  B0-0.5Vn 4407010 3100071320 4.00%013 428730 - (14 156777 410035 50037 156% 55007
581 04-5V((fe)) 5387015 4000011300 3.71704 7050 - (37,39 366749 0070 20104 356743 121713
582 09.5 V() 46010 00" 349501730 4.297040 115750 - (37.38) 186713 1203t o6fld  186fld 52709
586 04 V(()((fc))z 5427513 4500011209 4.0173-18 100139 - (37,38 424759 110tis 15T0E 416750 93732
587 09.7: 4.32%090 292001310 4317000 74TE) - @6) 128753 00t32 52t 128703 47f03
590 BO0.7Iab 5877010 2400071090 2.807030 60130 - (53 50.6752  90tZ6©@ 34703 46.810%  49.4757
592 095Vn 4697015 3356071000 4.287015 295730 - (37,39 186713 300795 22%12  1g6fl?  58f0d
593  B25V 3.577018 1700071090 3.401919  <40.00 - (114) 6.4105 40138 49.2735 ® 64102 7.970-1
595 Mid-late K 3.4570-20 4100720 - - - (115) - - - - -

597 089 V(n) 4.87T01% 354007720 3.947511 210730 - (37,38 220717 21075) 39795 21871 7.6759
598  B02V 4677019 3100071270 4107810 134730 - (149 168717 1807180 53F11 168112 6.5108
599 O3 II(f*) 6.0170-15 473007820 4.027510 130130 - “6)  74673%% 14073 12701 720723 140718
600 BO5 V() 4267075 300007305 4107033 26675 - (14 134719 2s0f3E 39%27  134f() 50108
601 05-6 V((n))z 5551018 402807300  3.947010 125730 - (37,38)  36.615% 130%3% 26707 358737 1087 ]
602 B0V 4.207515 2000011430 3.907011 145750 - 114y 126705 18071040 82722 126708 54707
605  BI2V 3.997518 2700012725 4.107035 364730 - (14 110715 350753 s57t3Y 110715 46707
607 09.71I 4561010 328007740 4237010 60730 - “6) 166705 80T3E 33t 166707 53707
609  09-9.5 V-III 4.527013 3300011200 3.827010 100755 - (37,38 166175 110139 e2fy) 168T1%  7.00%
610 BOVn 4477019 3100071130 4101010 299+32 - (14 156101 31014t 46t 1s6thl 56100
611 08 V(n) 479101 374107300 4.13T00% 210730 - (37,38 23016 210763 16709 230f1¢ 62707
612 B05-0.7V 4.487010 2700017990 4.3010:10 - - (114) - - - - -




(44

Table S3: continued.

VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Mini Vini Age Mpresent R
No. X) (cgs) (kms™1) M) (kms™1)  (Myr) M) (Re)
614  Early G 3.051920 55601320 - - - (15) - - - - -
616  B0.5:V 4157019 2300071599 4.007519  <40.00 - (i 98758 4078, 164733 98708 58701
617  WN5ha 6.2970-19 5309071919 - <200 0.62789% (49 1044710 % 370761 20703 88411%% 165723
618  BI3V 4.3170:19 2300071990 3.9079-10 - - (14 11.0797T 3301190 1447 11.0%5T 70707
620  09.7lI(n) 4.31701% 317007510 4.117510 208730 - (46) 150797 210757 35717 15.070% 5.075:2
622 09711 4.25T010 312007270 4.317010 90730 - “6) 142707 10075 08TLS 142t l 45703
623 BO2V 4617919 3000071990 4001910 <40.00 - ary 154199 sotyy 72fgY 154100 68709
624  B0.2-0.5 Vn 4.2070:19 2900071580 4.00754% 299730 - (14 13.0797 310732 48723 13.0702 4.8%0%
625 BL5V 4037019 2500071330 4.307518 64730 - (14 10275% 7032 99%31 102708 4470
626  05-6n(f)p 5.557910 404007200 3.7070-18 2887130 - “6) 422738 3107 26797 40473 132713
627 097V 4677915 336007010 4117013 50150 - (37,389 17.8tll o q0tds 40408 g7l 60107
629  BI-2Ve+ 4.49%0-1% 3000071599 3.8075 10 317730 - a1 156797 32073 71788 15679 72707
630 09.7 V-III 4.677010 3100071000 3.801010  <40.00 - (4 16841 202 70T 170108 79707
633 B1V 4187810 2200071995 3.701018 259730 - (i 102737 28058 17.371%  10.2F97 76102
635 0951V 4.837012 341207350 4.00%910 60730 - (37,38 19.6713 803 46705 196710 7.2708
636 BOVn 434103 3000073650 4.3070:57 371150 - (14) 142725 370735 00750 14225 52708
638  08.5Vz 4.687015 369207300 4.200010 45150 - (37,38)  21.4%)9 7oti? 1af9d 216t0f 57103
639 09.7V 4.781012 337101300 4.1810 10 65750 - (37,38 182109 sotis  4afyT 18209 6.0701%
640 B2V 3.857511 2000011255 3.807015 228730 - a9 82738 200753 245737 82798 6.175-2
646 B0.51II(n) 4771010 2400015090 2.8010:10 301150 - (114) - - - - -
647  08:V: 4727010 321007530 3.527010 10150 - (46) - - - - -
648 0551IV(D) 5667015 4000011300 3.80015 55150 - (37,38) 444759 gotil 25103 428702 134720
649 095V 4711013 347507050 4197090 105730 - (37,38 19051 110t4T 28109 190thl  58%0¢
650 BISV 3.4670-15 2000071099 3.801918  <40.00 - a4 66794 4077 344738 66707 46108
652 B2Ip+O9IIL: 5.1670:50 - - - - (53 2107337 3100132 55-88@ 202f30 220113380
655  Late G/Early K 4.461033 47501830 - - - (115) - - - - -
658 A7 3.6570:20 76307350 - - - (115) - - - - -
659  B0-0.5V(n) 4557011 3000071925 4.301015 226730 - (4 164713 240788 20%1%  164T13 53704
660  09.5 Vin 4.7370-20 3226071520 4.157518 515732 - (37,38 174%13 510735 4979 172l 5.8702
663 085V 4777012 3647071720 4.037520 90730 - (37,38 210729 100732 23T1% 210719 6.0
664 O71I(h) 5531010 357007500  3.58T010 987G - @6)  3TATEL 110%3T 35702 362t3% 158712
666 BO.SV 4117090 2000071000 4107010 <40.00 - (14 120%97T 2072 67120 120107 47103
667 06 V((f) 5217010 387507300  3.597010 76130 - (46) - - - - -
668 B0V 4.367015 2000017280 4.107015  <40.00 - 114y 134798 3053 72f)l 134705 54103
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Table S3: continued.

VFTS Spectral type log L/Lgo Teofr log g vsini Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™) Mg) (kms™h)  (Myn) Mg) Roe)
669  O8Ib(f) 5517010 333007200 3.257010  1127F30 - (46) - - - - _
670  B0O.7V 4457970 2500071900 3.807010 - - arg 126192 3101120 11std 126799 78799
671  B0.7V 417019 3000071899 4.107510 213730 - (19 132758 230783 45738 132708 4.875%
672 BO.7 Il Nwk? 5.237010 2500071000 3.007020 54130 - (53) 238726 70t 63108 939125 939%22
673 B1V 3.99751% 2700071430 4.107510  <40.00 - (149 106757 s0Ti: 93%39 106707 45703
674  A2311 3.6770320 85001300 - - - (115) - - - - -
676  B0O.7V 4.157019 2300013350 3.6010-1%5 236150 - (14 102t15 0 260152 16.0f3% 102t 7.4fS
678  BL:V 4.4570 3% 2500073330 4.1070:3% 275150 - (114 128775 200750 79tRT 12871 53%0%
679  09.5V 4.721030 332201500 4.107015 40730 - (37,38 176ty TotEY 4rt0? o oaretid s5.970%
680  Early G 2767030 55601550 - - - (115) - - - - -
681  BO.7V 4.287010 2900011000 3.801010 92750 - 114y 130702 90Tt 92%13 130107 64700
682  WN5h 6.517510 5445011550 - <200 0457595 (49 150.073%7 320775  1.0702 137.8%2T> 202723
683  B2Ve 3.887010 2200071000 3.601010 295730 - a4 9.0t38  310%37  212%35  9.0108 6.9%0T
684  Bl1-15V 4037810 2400071035 3.80101% 318733 - (i 1027907 33038 147723 102707 6.0102
685  BI-3 V-Ille+ 4.43%0:1% 2700071500 4.2075 11 252730 - 14y 13.07337 28073  7.8F1%  13.0702 5.870:8
690  BO2V 44270190 3000071340 3.9075 14 114730 - a9 144719 9073 73716 144719 62708
691  A231I 3.897030 85001300 - - - (115) - - - - -
692  BO2V 4.43+9:10 990001990 3901010 <40.00 - (19 138705 sotis sty 138%0% 65107
693 Late G/Early K 3.35703% 475075820 - - - (115) - - - - -
694 Mid-late K 3.517020 41007129 - - - (115) - - - - -
696  B0.7 Ib-Iab Nwk 5.6419-10 2350011900 2751020 53+30 - (53)  35.077L  70T282m 44%08 35 gfIad 419113
699  B0.2-0.5Vn 4407019 3100071560 4.0075 11 385730 - (14 156709 39073 50773 156709 58708
700 Mid-late K 3.377030 41007129 - - - (115) - - - - -
701 BO.7V 4.4070:18 2500017000 3.807010 198750 - (19 122705 210077 119703 122708 7610
703 O7: V:+08: V: 4611910 352001790 4.0179:10 356736 - @6) 19871 360152 2athl 198t 60703
704 09.2V(n) 4TG50 3415077450 3.9870:30 24050 - (37,38 192739 250133 aafll 102837 65720
706 06-7 Vnnz 5.027025 3803071170 3.957015 375733 - (37,38) 258133 370t5S  s2fy) 254735 69700
707 BOSV 4717910 2900071008 4.0070:10  <40.00 - (114 154F5y  30tig TriRE 154ty 73103
708 Late G/Early K 3.24703% 47507530 - - - (115) - - - - -
709 B25:V 3.8710 10 2400071000 4.207037 323733 - (114 96705 330135 12135 96107 45100
710 0951V 4.57T010 350101720 4.247012 60750 - (37,38) 186109  sofi0  1afyy 186109  5.470%
711 09.71I 4731010 3280011050 4.4710 13 40730 - (46) - - - - -
714 Bl la: Nwk 4.747015 2350011090 3.007025 <50 - (3 150715 4032 11aF9g 154%0% 1467
716 0951V 4.821017 331507050 3.967010 105750 - (37,38 19.0%75 1103 52008 19071 75707
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Table S3: continued.

VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
717 091V 5.0970-12 350307200 3.897010 50730 - (37,38 23.6720  70t35 44702 238T1%  9.0T)2
720 B2V 3.647510 2000011595 3.807015 182730 - (14 74T 2107 201730 7470 5.4756
721 A9II 4.271025 72901380 - - - (115) - - - - -
722 O7 Vinz 4917813 366407775 4.011015 405740 - (37,38 23.2%15 410738 34715 230713 65752
724 O7 Vinz 5.017547 3760013300 3.937041 370137 - (37,38 24.2%58 370755 3.07yi 248730 6.8t2]
725 BO.71I 4.527010 2600071000 3.7010-10  <40.00 - a4 132059 40t 113ty 132f5% 86708
726 Bl2V 4017313 2200071355 3.801015 352730 - (g 96798 350735 17.6t23 96798 6.3108
727 B3I 3.7870:3% - - - - 14y 64715 3107122 16.0-54.20 64775 8.5750
729 BO.2II 5.307510 320007159 3.9079-19 85730 - (114) - - - - -
731 WC4 5.4270:30 8500012050 - - - (116) >25.0 - 3.0-8.5  10.8-18.4 -
732 B1.5Iap Nwk 5.6170-20 - - - - (53 33.873%7 3007137 3.6-5.5@ 320782  50.2%30-1
734 BOTV 4.317910 2300071150 3501012 - - (14 114798 3100128 150720 114758 9371
735 Bl-21Mle+ 4947010 3000071280 3.807518 116730 - (149 194748 18029 64708 192718 1007173
737 09V 5111912 375201740 4307910 50130 - (37,38 24.2%1%  rotar 24797 242F1% 65107
739 AOIp 5197053 - - - - (114) 202193 310t138  43.89@ 202t83 1471293
740 BO.7II 4471011 2400011350 3.6010:17  <40.00 - 114y 124759 40th, 132717 124709 9.3%0%
741 B2V 4027011 2000071319 3.807813 178730 - a9 8807 21075 216%3%F 88797 6.879-9
744 EarlyM 4.22%020 40007130 - - - (115) - - - - -
745 B25ILIb 4.2079-29 - - - - (53) 94718 3107132 15.6-28.0@ 947§ 11.8713
746 06 Vin 520752 3080011130 3.927018 275130 - (37,38 328752  200M47 27704 322738 96717
748 BO.7V 4.367515 20000171430 4.107015 62750 - (14 134709 70t 68758 13470 54108
749 BO.7V 4177019 2500071180 4.007510 154730 - (14 110738 200798 120735 110705 56708
751 O7-8 Vnnz 5017531 3605011409 4.017025 360738 - (37,38 224735 360753 37710 226731 64721
753 09.71I-I 4.817015 333007810 4.147010 30730 - “6) 186715  60T3: 46707 186T0f 65707
754 BLSV 4.3870:19 2400071590 3.9075 10 119730 - (14 116737 180t5s  13.0%1§ 116707 72707
755 03 Vn((f*) 5.65751% 4600071200 3.967015 285130 - (37,38 522755 300755%™ 17793 s0.8t5% 111713
757 B3II(n) 3.83170-28 - - - - 114y 70715 3107122 20.3-47.5@ 7.0 9.4717
758 WN3h 6.36179-10 4732011700 - <200  0.78750%  (49) 13581181 420735 22707 8567152 247735
759 Mid-late K 3.31%520 41001139 - - - (115) - - - - -
760 A9-FOII 4111925 72501430 - - - (115) - - - - -
761 065 V(m)(D)zNstr  4.997913 402801580 4.167510 110139 - (37,38 28.0717 12074 12708 28.071¢ 6.8707
762 BI1SV 4117518 2000011900 3.507010 100755 - 114y 94795 180t9. 221735 94707 9.0759
763 G5 3.257520 53807150 - - - (115) - - - - -
764 09.7 Ia Nstr 5397015 288507310 2.901010 92130 - (46) - - - - -
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Table S3: continued.

VFTS  Spectral type log L/Lgo Ter log g vsin Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
0.20 150
765  EarlyM 3.857520  4000*73) - - - (115) - - - - -
767  Late G/Early K 3.32153% 475071630 - - - (115) - - - - -
0.22 170 0.18 30 3.2 49 0.7 2.8 2.0
768 08 Vn 5.0970-22 3514071170 3.95751% 290130 - (37,38 23.0132  300M32  4.0f0%  23.073% 7'9:‘1‘
770 O7 Vin 4981027 3782071130 4067915 350732 - (37,38  25.0%25 36070 29798 250728 65704
772 B3-5 V- 3.10715:28 - - - - (114) - - - - -
773 Late G/Early K 3.231033 47501830 - - - (115) - - - - -
775 092V 4.72701% 3594071350 4141920 40730 - (37,38 202t77 7039 22712 202f1% 58707
0.10 500 0.10 30 2.9 51 0.5 2.4 2.2
777 09211 5.30t8}g 29300j1734800 3.19t8_%(1) 138i§8 - (46) 28.4f%g 150%(15 5.131)6 27.8f%g 19.1j11b9
778 095V 4.81i8;lg 34220:238 4.19i8;2i 125%8 - (37,38 19.4%;8 1301% 3.9t1;92 19.4t01;8 6.1f81g
.1 1 .1 . . . .
780  BL5V 3.647012 2100071730 3.80751% 180130 - (14 7675% 210713 261152 76103 5‘2450'74
781 BO.7: V-lle+ 4947310 2700071096 3.401015 18673 - a9 19.0t47 210788 76797 188F18 1387
0.10 500 0.10 30 2.4 40 0.3 2.1 1.3
782 08511 5.20i8ég 338001;55%0 3477010 82130 - “6) 282734 100%35 4508 2retii 1317113
; +0. +
783 Late G/Early K 3.697 535 47507 gz, - - - (115) - - - - -
785  Mid-late K 3471920 41001130 - - - (115) - - - - -
786 Bl-2Ille+ 4.1970-29 - - - - 14y 94715 3107132 16.1-28.090 9.4%15 11677
787 09.71I 4.557019 332507530 4.457510 56730 - (46) - - - - -
0.23 2780 0.28 30 . 6 6.8 . 2.4
789 B0.5-2V 3.99t8gg 21000t§g§0 3407028 325130 - (19 9.0T15 330153 20288 9.0t13 74124
790  FO 3.37t8;§g 7130%gg - - - (115) - - - - -
+0. +
791  Late G/Early K 3.49753% 475071530 - - - (115) - - - - -
793 Late G/Early K 4.321033 47501830 - - - (115) - - - - -
794 BI1-2 V-Ille+ 4.471010 2400071930 4.007510 280730 - (14 124797 300T5E 11278 124707 70708
795  BIII 4.527020 - - - - (14 120732 3107132 11.0-184@ 12.0%2§  14.0732
0.10 1000 0.10 30 0.6 91 2.9 0.6 0.5
796 BI-2 Ve+ 3.957010 2400011005 4.2070-10 185130 - a4y 96705 20075 11.0t3;5 9.670:8 44107
797 03.5 V(m)((fe)) 5.60t§;§ 45000%5%% 3.82f§:i§ 140t§§ - (37,38) 50.6f§'§ 150t‘§§ 1.8f82'§4 48.6f§:§ 12.1%{23
798  BlV 4.37t8;}8 22000%358 3.90t8;%g 262139 - (114) 11.4j8;g 280%,:15 13.8%1;88 11.4j8;g 7.9%1%
801  BLSV 4'37i0:19 2800071090 4.30191%  <40.00 - (19 12.87%% 20131 63715 12.810° 49109
803  Late G/Early K 3.5970-3% 47507530 - - - (115) - - - - -
. . . 47 4. . .
804 B2V 3.6270-15 1900071090 3.407510 253130 - (19 72705 300t37  349ttl 72700 75109
805  Mid-late K 3.341520 41001139 - - - (115) - - - - -
0.10 890 0.10 30 1.4 42 0.6 1.4 1.0
807  09.5 I Nstr 4.837010 332501999, 3771010 28130 - “6) 198713 60t 5670% 196712 84yl
0.33 +650
808  Late G/Early K 3.2170-3% 475075850 - - - (115) - - - - -
809  Late G/Early K 3.29103% 47501630 - - - (115) - - - - -
0.10 1000 0.10 30 0.5 174 4.0 0.5 0.5
811 B2V 3'7lt8‘18 20000j1888 4.00f818 84f3300 - (114) 7.4t8_4 90j5g ™ 26.5iég 7.4f8_4 4'9t8'2
.1 1 .1 . . . .
813  B25Ve 3.8010 70 2200017005 4.207015  211+30 - a1y 84733 230t 181tdY  84f)% 4.710°8
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Table S3: continued.

VFTS Spectral type log L/Lgo Teofr log g vsing Yobs Ref. Min; Vini Age Mpresent R
No. (K) (cgs) (kms™1) Mp) (kms™!)  (Myn) Mp) Ro)
0.10 1000 0.10 30 0.5 71 3.0 0.5 0.5
814  B25V 3.88f8}8 22000%838 3.90t8_ig 115%8 - (114) 8.6;"%56 180t15(114 20'2%‘5 8.6;"%56 5'5:1)'8
+0. + +0. + +0. + +2. +0. +1.
815 BL5V 4157019 2100071620 3.507510 214730 - (149 10075C 2603 196722 100705 9.07%9
816 G2 3.747025 56301159 - - - (115) - - - - -
0.15 2220 0.15 30 2.1 77 1.6 1.7 1.9
817  BIIILI 4777815 2600072220 3.50101% 163730 - (114)  16.0T3L 200777 88T16  16.2f1f 114719
818  Mid-late K 4.007920  4100%139 - - - (115) - - - - -
+0.10 +840 +0.10 +30
819 ONSII((f) 4.867010 366501850 3.8210-10 70730 - (46) - - - - -
820 A0Ia 5.4710-20 - - - - (115)  28.878% 2337206 41.63@ 288735 1957130
823 B2-31ILe 4117928 - - - - (149 86730 3107132 14.5-33.8@ 8.4TF1 103725
0.44 7380 0.71 30 7.5 83 2.7 7.4 3.3
824  Bl1.52Ve 4.85704% 2900017380 4301071 157130 - (14 162775 200%%  33t3T 162ty 8133
825  BLS5-2 V-e 4.3979-20 - - - - (14 108717 3107732 12.7-221@ 108%1% 125733
826  Blln 4.857029 - - - - (53 158732 310Mi3)  7.6-12.4@ 154733 212787
828  EarllyM 4957020 4000130 - - - (115) - - - - -
829  BL5-21 4.7870-20 - - - - (53 148739 310713 8.3-13.5@ 15.27%% 174728
831  B5la 5.1070-25 - - - - (53 19.875% 3107136 5.9-94@ 202735 224120-2()
832 Bl1V 4.367029 - - - - (14 10671%F 3107132 13.3-22.99 10.6%1% 127737
+0.17 +2720 +0.10 +30 +2.0 +34 +2.0 +2.0 +0.7
835 Bl Ve 4607017 2800073720 4.10%510 47730 - (1) 14sTRge0fi  s7ITY 14sTHE 58707
836 Bl.S5Ille 4.597029 - - - - (14 126735 310773 10.0-16.99 12.677F 14273
838  BIl: II(n) 4.397029 - - - - (14 108712 3107132 12.7-22.1@ 108F17  12.572%
839 G 40417036 53801500 - - - (115) - - - - -
. +0.16 +2440 +0.19 +45 +1.6 +46 +2.4 +1.6 +1.3
840  BLS: Ve 4.48701% 2700013390 4.007015 3267732 - (14 14.0T7S  330tE  7efz: 140f7S 6afyd
841  B2S5Ia 5.1019:20 - - - - (53 198733 3107135 5.9-94@ 202730 22413030
0.10 840 0.10 32 0.8 57 1.0 0.8 0.6
843 09.5Iln 4.447010 305007555 4.021016 318732 - “6)  15470% 320150 55700 154708 59100
844  Mid-late K 3.4570-20 41007129 - - - (115) - - - - -
0.10 1000 0.20 1.4 18 1.1 1.0 1.3
845  B1II 4.78f8' 19 23500t%888 325t8'?3 <5(31 1 - (53) 15.2t0150 40t3565 10.7%_2 15.4%52 14.7t0187
+0. + +0. + +0. + +4. +0. +0.
846 B25V 3.667510 1800071590 3.707512  198FY] - a9 70795 26073 348735 7.070% 6.3708
848  B1.5Ille+ 4.4370-20 - - - - (19 112720 3107122 12.3-20.7@ 112717 13.2729
0.13 +640 +0.11 +30 +1.6 +48 +0.6 +1.6 +0.6
849  07Vz 5'02t8' i3 3980071604000 4'17*8' i 95730 - (37,38) 27'4*0164 10071313 1.5703_81 27.270163 6‘97?'?
851 B2 3.8770-19 1900071090 3.501019  <40.00 - (14 7870 40t 303t3L  7.8T08 8.0%55
852  LateF 4147022 59401320 - - - (115) - - - - -
853  BI-2 Vet 4667019 2000071500 3.807510 210730 - (i 160718 220755 7788 16070y 81700
854 BI1-3 V-Ille+ 3.9670-25 - - - - (i 80732 3107122 21.5-39.4@ 80t]2 9.8118
855  B31Ib 4.327029 - - - - (53 102719 3107132 14.1-23.9@ 1027}% 125750
856  A7II 3.437520 763071350 - - - (115) - - - - -
0.10 1160 0.12 30 0.6 78 2.2 0.6 0.9
857  BlS5V 4157010 2100071155 3.901312 211730 - (19 98708 230178 183727 9.8758 6.8109
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Table S3: continued.

VFTS Spectral type log L/Lgo Terr log g vsing Yobs Ref. Mini Vini Age Mpresent R
No. (K) (cgs)  (kms™h) Mg)  (kms™!)  (Myn) (M) (Ro)
858 A7l 3.8770-20 76307350 - - - (115) - - - - -
860  BL5V 4.01701% 2200071530 3.807518 60730 - (i 92787 7ot 195737 92707 6.275:9
861  Late G/Early K 3.497033 47501830 - - - (115) - - - - -
862  Early G 2.9670-20 55607320 - - - (115) - - - - -
863  ASII 4.03%020 80007229 - - - (115) - - - - -
864  BL5V 3.957510 2400011595 4.0073-18 - - (i 96798 3107139 143725 96798 51793
865  Late G/Early K 2.73193% 47501530 - - - (115) - - - - -
866  BL5V 3.71751% 2000011599 3.7075-13 947130 - (i) 76705 90Ti°® 296138 76703 6.075°7
867  BI1IbNwk 4.9370-18 2450011990 3.1570-25 <50 - 3 1r8tit s0fh, 8999 1retyE 163730
868 B2V 3.87170:29 - - - - (14 74yE o 310013 2324220 74707 9.671¢
869  BI-15V 4407015 3100071990 4.3075 10 203730 - (14 150709 210757 2071% 150705 49703
870 FO 3.651520 713071350 - - - (115) - - - - -
871 A7 3.711520 763071380 - - - (115) - - - - -
872 BOV-IV 4407019 3100071990 4.301910  77EI0 - 14y 148705 7082 26718 148708 48703
873 A231I 3.621520 85001309 - - - (115) - - - - -
875 B2V 3.767510 1900011595 3.5070-15 2887130 - (19 7.8T8% 330759 301735 7.8 7.6758
876 B3-51lI(n)e 3.871010 1900011506 3.2070-19 3027130 - a4 84738 350t 28.873¢  84f0t  103T)
878 G2 3.7370-20 56307130 - - - (115) - - - - -
879 B3 V-III 3.58715-22 - - - - (14 60759 3107122 32.6-62.6@ 6.0759 8.6713
880  BI-2 Ve (shell) 4037019 2400071809 3.507516 284730 - (i 102797 300732 16.07%% 102707 68708
881  BO.SII 4.36701% 2600071990 3.701910  <40.00 - (14 122798 40t§, 124715 12270% 78707
882 BOV(n) 4.34%70:19 3000071500 4.3075 18 224730 - (14 142755 230772 4.073Y 142708 4.970¢
885 BL5V 4137019 2200071599 4.107510 69730 - (i 94738 70760 168723 94708 5.510-6
889  Bl-2Ve 4.767019 2000071380 4.3070 11 204730 - (114) - - - - -
892 09V 4.857012 357707550 3.981010 40730 - (37,38 216711 70t39 3.8T0d 2147 7AtSY
893 AT Il 3.601520 763071350 - - - (115) - - - - -
1001 WN6(h) 6.201510 4217011320 - <200 0.857995 (49 90.4T183 41077 3.0703  sretiLC  2r7P2E
1017 02 If*/WN5 6.217519 5012011800 - <200  0.557005 @9 87.073 8 35073 20707 79.0M1I8 169737
1021 O41f+ 6.107510 3550011205 3.3070:15 100739 - (“9) 7947137 12055 21193 714737 30.ati2
1022 03.5 If¥/WN7 6.487010 4217071320 - <200 0.257007 49 153.87308 100755 1af)T 14287335 325107
1025  WNSh 6.5810 12 4217011890 - <200  0.707505 (49 203.0739F 36075  1.8703 14207337 407757

(a) 100% CI, (b) 73% CL, (c) 88% CI, (d) 70% CI, (e) 84% CI1, (f) 72% CI, (g) 83% CI, (h) 87% CI, (i) 71% CI, () 75% CI, (k) 79%

CL, (1) 82% CI, (m) 94% CI, (n) 81% CI, (0) 92% CI
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