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Extended Data Fig. 1 | An example of the model fitting photometry for 
JADES-GS-z14-0. 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), which is 
nearly twice the measured half-light angular diameter with NIRCam (FWHM 
= 0.145 arcseconds). We measure photometry by fitting surface brightness 
profiles to the flux image 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” × 2” which corresponds 
to roughly 6.5 pkpc × 6.5 pkpc at the observed redshift (z = 14.32). We note that 
the mean stacked flux image of the individual exposures is provided in the left 
panel for illustrative purposes, rather than the final image mosaic from Fig. 1 and 
Extended Data Figure 2.
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Extended Data Fig. 2 | An example of the PSF photometry for JADES-GS-z14-0. 
The final image mosaic for the MIRI/F770W imaging is modeled assuming a point 
source morphology for both galaxies. We measure photometry by fitting surface 
brightness profiles to the flux image of the object and its neighbors (left panel), 

allowing us to construct an accurate model of the image (middle panel) that 
leaves only slight residuals (right panel) relative to the data. The thumbnails are 
2” × 2” which corresponds to roughly 6.5 pkpc × 6.5 pkpc at the observed redshift.
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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 (constant in purple, delayed-tau in green, and continuity 
in orange) 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 (SFR10), diffuse 

dust attenuation as measured in the V-band (AV), and rest-frame equivalent 
width for the nebular emission lines Hβ and [OIII]λλ4959, 5007 (EW[OIII]+Hβ). In 
the upper right, the derived SFHs are shown. The medians of the derived SFHs 
are the colored lines, while the 1σ 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 1σ standard deviation of the fiducial model fitting photometry are 
the red circles and error bars. The median of the SED models is the gray line and 

unfilled squares, while the 1σ 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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Extended Data Fig. 5 | [OIII]/Hβ 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 [OIII]/Hβ. This requires an assumption 
about the underlying continuum at rest-frame optical wavelengths. The left 
panel assumes the continuum is 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 

assumptions (constant in purple, delayed-tau in green, and continuity in orange) 
are implemented. 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 a sample of galaxies at z ≈ 8 with Hβ 
line flux measurements. The median of this sample is the gray lines, while the 1σ 
confidence interval is the shaded regions.
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Extended Data Table 1 | Inferred physical properties of JADES-GS-z14-0 from SED modeling with BAGPIPES

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 1σ confidence intervals.
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Extended Data Table 2 | Inferred physical properties of JADES-GS-z14-0 from SED modeling with Prospector

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