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Extended Data Fig. 1| An example of the model fitting photometry for
JADES-GS-714-0. The individual exposures from the MIRI/F770W imaging are
modeled assuming an extended morphology. These images are dominated by
the diffraction width of the F770W PSF (FWHM = 0.269 arcseconds), whichis
nearly twice the measured half-light angular diameter with NIRCam (FWHM
=0.145 arcseconds). We measure photometry by fitting surface brightness
profiles to the fluximage of the object and its neighbors (left panel), allowing us

to construct accurate models (middle panel) which leave only slight residuals
(right panel) relative to the data. The thumbnails are 2” x 2” which corresponds
to roughly 6.5 pkpc x 6.5 pkpc at the observed redshift (z=14.32). We note that
the mean stacked fluximage of the individual exposures is provided in the left
panel forillustrative purposes, rather than the final image mosaic from Fig. 1and
Extended Data Figure 2.
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Extended Data Fig. 2| An example of the PSF photometry for JADES-GS-z14-0. allowing us to construct an accurate model of the image (middle panel) that

The finalimage mosaic for the MIRI/F770W imaging is modeled assuming a point leaves only slight residuals (right panel) relative to the data. The thumbnails are
source morphology for both galaxies. We measure photometry by fitting surface 2”x2”which corresponds to roughly 6.5 pkpc x 6.5 pkpc at the observed redshift.
brightness profiles to the flux image of the object and its neighbors (left panel),
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Extended Data Fig. 3| Constraints on joint posterior distributions and star
formation histories (SFHs) with BAGPIPES. Various SED models with different
SFH assumptions (constantin purple, delayed-tauin green, and continuity
inorange) are implemented using BAGPIPES and the measured model fitting
photometry. In the lower left, the joint posterior distributions are shown for
stellar mass (M.), stellar metallicity (Z.), mass-weighted stellar age (t*), star-
formation rate averaged over the previous 10 million years (SFR,), diffuse
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dust attenuation as measured in the V-band (A,), and rest-frame equivalent
width for the nebular emission lines HB and [O111]114959, 5007 (EW gyy.445). In
the upper right, the derived SFHs are shown. The medians of the derived SFHs
arethe colored lines, while the 1o confidence intervals are the shaded regions.
This figure highlights degeneracies between some of the inferred physical
parameters.
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Extended Data Fig. 4| SED modeling for JADES-GS-z14-0. Similar to Fig. 2, the
measured spectral flux density and corresponding uncertainties are used to
constrain the various SED models with Prospector. As provided in Table 1, the
mean and lostandard deviation of the fiducial model fitting photometry are
thered circles and error bars. The median of the SED modelsis the gray line and

unfilled squares, while the 1o confidence interval is the shaded region. These
results suggest that the excess flux in F770W relative to F444W is from stellar
continuum rather than nebular emission line contributions, producing strong
Balmer breaks in the models, which we find unlikely given the extreme inferred
stellar masses and stellar ages.
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assumptions (constantin purple, delayed-tauin green, and continuity in orange)
areimplemented. We report the 5th, 16th, 50th, 84th, and 95th percentiles

after combining the posterior distributions from the various SED models. For
comparison, we include measurements for asample of galaxies at z= 8 with HB
line flux measurements. The median of this sample is the gray lines, while the 10
confidence interval is the shaded regions.

[OI11]/H

Extended Data Fig. 5| [OIII]/Hp emission line ratio predictions for JADES-
GS-z14-0. The physical properties inferred from SED modeling with BAGPIPES
are used to predict the emission line ratio [OlIl]/Hp. This requires an assumption
about the underlying continuum at rest-frame optical wavelengths. The left
panel assumes the continuumi s flat and consistent with the measured flux
density in F444W, while the right panel assumes the posterior distribution

of continuum levels from BAGPIPES. Various SED models with different SFH

Nature Astronomy


http://www.nature.com/natureastronomy

Article

https://doi.org/10.1038/s41550-025-02503-z

Extended Data Table 1| Inferred physical properties of JADES-GS-z14-0 from SED modeling with BAGPIPES

Assumed Physical Model with BAGPIPES

Inferred Property

Constant SFH

Delayed-Tau SFH

Continuity SFH

log1g (M« /M)

log1o (Z+/Z0)

t« /Myr
SFR10/ [Mo /y1]
YsFRyo/ [Mo /yr/pc?]
sSFR10/Gyr—1

Ay / [AB mag]

logyo (U)

EW or+us/A

+0.2
9.0°5%

—2.079%
22.0735-5
23.475 %
59.6157%°
26.9775°5
0.60+0'06

—0.15

+0.5
—2.61 g

+260
284128

8.57075
~1.579%
6.1737%°
23.5757
59.8710%6
86.476075
0.524—0.11

—0.12

+0.3
—2.517'%

+399
966 554

+0.5
8.7 02

~2.0557
2217290
28.9729
7357107
5857351
0.557 06

+0.4
—2.517'g

+239
338123

Columns: (1) name and units of the inferred property, (2) measurements using the constant SFH model, (3) measurements using the delayed-tau SFH model, and (4) measurements using the
continuity SFH model. Reported measurements are median values and 10 confidence intervals.
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Extended Data Table 2 | Inferred physical properties of JADES-GS-z14-0 from SED modeling with Prospector

Assumed Physical Model with Prospector

Inferred Property

Continuity SFH

logi (M« /Mg)

oy (7. /70)

t« /Myt

SFR1o0/ [Mo /yr]
YSFR,,/ [Mo /yr/pc?]
sSFR10/Gyr—1

Ay / [AB mag]

log1g (U)

EW omntus/A

+0.02
9.38° 503

0.081202
83.1759
0.0279-08
0.057229
0.017202
0.01479-99%
—2.1102
2717

Columns: (1) name and units of the inferred property and (2) measurements using the continuity SFH model. Reported measurements are median values and 1o confidence intervals.
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