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Abstract

We report the measurement of the R3 = [O III] λ5008/Hβ ratios for 54 galaxies in the GLIMPSE-D survey. Thanks to gravitational lensing, our sample includes galaxies with −20 ≲ MUV < −14 at z = 6 − 9. We derived oxygen abundances using calibrated relationships. We observe a significant decline in R3 values below MUV ≳ −18, which we interpret as evidence of decreasing metallicities in fainter regimes. We explored four prescription models of the evolution of R3 with UV emission based on the new measurements and results from previous surveys. Applying these models to the GLIMPSE [O III]+Hβ luminosity functions, we measured and extrapolated the ionising photon-production rate, Ṅion of galaxies down to very faint limits (SFRHα ≳ 5 × 10−3 M⊙ yr−1). If our results can be generalised, they indicate a dominant contribution of star-forming galaxies to re-ionisation and are consistent with the recent discovery of ultra-faint metal-poor galaxies. Our measurements of the relative contribution of each luminosity bin show that galaxies with LHα ≈ 1041 − 42 erg s−1 dominate at 8 < z < 9, but the relative contributions become more uniform at 7 < z < 8. Extreme models either under- or over-estimate the ionising photon budget, while intermediate models align with recent observational constraints.
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1. Introduction
During the epoch of re-ionisation, the Universe underwent significant evolution, which shaped its current aspect. This epoch ended around z ∼ 5 − 6 (e.g. Robertson 2022) with a fully ionised Universe. While main drivers of re-ionisation are well accepted, their relative importance remains uncertain. Some scenarios emphasise the dominant role of faint galaxies (e.g. Atek et al. 2018; Simmonds et al. 2024), while others highlight brighter galaxies (e.g. Naidu et al. 2020) or attribute a significant contribution to active galaxy nuclei (AGNs, e.g. Singha et al. 2025; Grazian et al. 2024). Constraining the number density of galaxies and ionising photon production is essential for understanding their role in cosmic re-ionisation. While previous works have mostly used the UV luminosity functions (LFs) at different redshifts (e.g. Bouwens et al. 2022), the relation between the UV luminosity and ionising photon emission is complex. On the other hand, the LF of emission lines provides a more direct measure of the ionising photon production, which can be achieved in the epoch of re-ionisation, for example with the [O III]+Hβ LF at z ∼ 6 − 9.
Using the ultra-deep GLIMPSE photometry (Atek et al. 2025), Korber et al. (2026a) determined the very faint-end of the [O III]+Hβ LF, finding an LF flatter than the UV LF, i.e. effectively a reduced number density of [O III]+Hβ faint galaxies and a lower ionising photon production than inferred with standard assumptions from the UV LF. To do so, they had to assume a dependence of R3 = [O III] λ5008/Hβ on MUV to separate [O III] λ5008 and Hβ. These hypotheses were based on previous works mostly probing brighter galaxies and extrapolations from lower redshift. Here we report a new statistical sample of [O III] λ5008 and Hβ measurements for galaxies observed with deep medium G395M NIRSpec/JWST spectroscopy behind the strong lensing cluster Abell S1063, which robustly constrains the dependence of R3 and metallicity on MUV down to very faint objects at z ∼ 6 − 7. This allows us to better quantify the impact of the faintest galaxies on cosmic re-ionisation.
2. Observations and data
The GLIMPSE-D program (DD-9223: Fujimoto et al. 2025) observed the strong-lensing cluster Abell S1063 with the JWST/NIRSpec MSA instrument using the G395M grating to obtain rest-optical emission-line spectra of some of the intrinsically faintest galaxies at z ≳ 6 (GLIMPSE, Atek et al. 2025). Most of the galaxies were observed for ∼9 − 11 h, but a subset was observed multiple times, with total integration times up to ∼30 h. The reduction followed Fujimoto et al. (2025) and resulted in 61 galaxies with robust redshifts at 6 < z < 9. For objects with multiple spectra, we stacked the data by averaging the flux in each wavelength bin and propagating the associated uncertainties. We visually examined the 1D and 2D spectra, identifying spectra with missing information at the location of [O III] and Hβ. Seven galaxies were discarded, leaving a final robust sample of 54 galaxies. The line flux of [O III] and Hβ were measured using three Gaussian profiles, fitted with a standard Markov chain Monte Carlo procedure, as detailed in Appendix C. MUV was derived from the GLIMPSE photometric (Kokorev et al. 2025) catalogue and our spectroscopic redshifts. All the measured properties are tabulated in Table E.1.
To expand the parameter space probed in R3 and MUV we also used public data taken from two main surveys: the very deep and large but unlensed field JADES DR4 (Scholtz et al. 2025); and the deep, lensed, but low-volume survey UNCover (Bezanson et al. 2024; Suess et al. 2024; Furtak et al. 2023; Price et al. 2025). Since some of the sources in JADES were observed in multiple gratings, we measured their average flux and propagated the uncertainties. For UNCover we used the values of Chemerynska et al. (2024) for the faintest galaxies, and we filtered out four clear little red dots around R3 ∼0.1.
3. Results and discussions
3.1. [O III] λ5008 emission and metallicity estimates of the faintest galaxies
Figure 1 presents our R3 measurements as a function of MUV for two redshift bins. While intended to explore potential evolution across redshift, the sample lacks observations of faint (MUV ≥ −17) galaxies at z > 7. Given this limitation, we assumed no evolution over z = 6 − 9 in the following analysis. All further R3 (MUV) relationships are based on the full z = 6 − 9 dataset. GLIMPSE-D significantly expands the sample of galaxies with R3 measurements at magnitude fainter than MUV ≳ −16 at 6 < z < 7. Our measurements show a decline of R3 in fainter galaxies. The decline in R3 is significant (bootstrapped spearman with N = 1000: stat = −0.42 ± 0.03, pval < 0.05). This behaviour matches the proposed relationship from Korber et al. (2026a), which was based on sparse data. At z ∼ 7 − 9, the current data are poorly sampled below −18 but seem to show a hint of a decline at z ∼ 6 − 7 down to MUV < −17. In the fainter regime, however, the limited sample of galaxies forces us to use the same dependence as for z = 6 − 7.
	[image: Thumbnail: Fig. 1. Refer to the following caption and surrounding text.]	Fig. 1. Evolution of R3 ratio as function of MUV for the GLIMPSE-D galaxies, as well as the public JADES DR4 (Scholtz et al. 2025), UNCOVER DR4 (Price et al. 2025), and (C24: Chemerynska et al. 2024). We further included the few very metal poor galaxies detected between redshift 6 < z < 9 (V23,V24: Vanzella et al. 2023, 2024; W25: Willott et al. 2025). We also show the evolution as assumed in Korber et al. (2026a). Left: 6 < z < 7 redshift range, which includes many new objects from GLIMPSE-D at the very faint end. Right: 7 < z < 9 redshift range corresponding to the ranges with [O III]+Hβ in the F444W NIRCam filter.



The [O III] λ5008-to-Hβ ratio (R3) is a well-established metallicity tracer in star-forming galaxies (e.g. Sanders et al. 2026). For 12 + log(O/H)≲8.0, R3 decreases monotonically with metallicity, as confirmed by photoionisation models (e.g. Nakajima et al. 2024). Qualitatively, the observed decrease of R3 with MUV is therefore expected from known mass-metallicity relationships, if MUV also traces stellar mass to first order (e.g. Song et al. 2016; Rojas-Ruiz et al. 2025). To translate R3 to metallicity, we used the calibrated 12 + log(O/H) measurements from Nakajima et al. (2022) (all samples calibration), assuming that the GLIMPSE-D objects are on the low-metallicity branch of the R3-O/H relation (i.e. at 12 + log(O/H)≲8.0). Figure 2 shows the resulting metallicities as a function of MUV, spanning oxygen abundances of 12 + log(O/H)∼6.9 − 7.9 (∼2 − 20% solar, adopting 12 + log(O/H)solar = 8.69 from Asplund et al. 2009). Objects around 12 + log(O/H)∼7.9 have R3 ≳ 6 at or above the maximum of the R3 metallicity calibration from Nakajima et al. (2022). The lowest abundances are close to the observed metallicity floor at 12 + log(O/H)∼7.0 found so far, both in low-z and high-z observations (e.g. Sanders et al. 2026; Nakajima et al. 2022). The UV-faint galaxies with extremely low metallicities remain challenging to observe due to their faint nebular features, as shown by recent observations at z ∼ 6 and other searches for extremely metal-poor galaxies (e.g. Morishita et al. 2025; Vanzella et al. 2026, 2024, 2023; Breneman et al. 2025). An in-depth analysis of the properties of the faintest (MUV > −17) GLIMPSE-D galaxies is presented in Asada et al. (2026).
	[image: Thumbnail: Fig. 2. Refer to the following caption and surrounding text.]	Fig. 2. Oxygen abundance of selected GLIMPSE-D galaxies using the R3 calibration of Nakajima et al. (2022). Measurements and uncertainties for individual sources from R3 and the calibration are shown in black, and the oxygen abundance of the R3 running median is shown in blue (16-50-84 percentiles). Metallicities were bootstrapped from N = 1000 realisations.



3.2. Impact of the faintest galaxies on re-ionisation
To describe the dependence of the R3 ratio on MUV we propose four simple prescription models based on the data available at 6 < z < 9. Since the sample at 7 < z < 9 is small, we assumed that R3(MUV) does not evolve over 6 < z < 9. These prescriptions are as follows. i) A median value of [image: Mathematical equation: $ { \text{R3}}=5.1_{-2.2}^{+1.6} $], independently of MUV. It exhibits a fairly unrealistic view, as the mass-metallicity relationship predicts a decrease of the oxygen abundance for fainter (i.e. lower mass) galaxies (e.g. Chemerynska et al. 2024), also supported by observations (e.g. Vanzella et al. 2023), but it provides a test of a homogeneous population in oxygen abundance. ii) A sigmoid fit of the running median. This model follows the observational data, with the assumption of a relatively high faint-end metallicity floor (∼4% solar) due to incompleteness at MUV ≳ −16. iii) The same features as prescription ii) but with a sharp cut-off at MUV > −14, representing an extreme scenario where the very-faint galaxy population is dominated by metal-poor galaxies. iv) The same features as prescription ii) but with a faint-end metallicity floor fixed to the 16th-84th percentile value of the most-metal poor object observed so far during re-ionisation (LAP1 Vanzella et al. 2023). These scenarios are displayed in Fig. 3.
	[image: Thumbnail: Fig. 3. Refer to the following caption and surrounding text.]	Fig. 3. Prescription models of R3(Muv) with the UNCOVER, JADES, and GLIMPSE-D datapoints in the background. Note that the blue area corresponds to the 16th–84th percentiles of the constant model R3.



Using these models, we can now quantify the contribution of galaxies to cosmic re-ionisation following the procedure from Korber et al. (2026a). In short, we determine the ionising photon-production rate, Ṅion from their [O III]+Hβ LF using our prescription models for R3(MUV) to determine the contribution of Hβ and, hence, the Hβ LF. Since hydrogen recombination lines are direct probes of the photoionisation rate, the integral over the Hβ LF is a direct counter of the total ionising photon-production rate, when a constant escape fraction of ionising photons, fesc, is assumed. From this, the rate of photons available to re-ionise the IGM can be determined. See Appendix D for more details.
In Fig. 4 we show the cumulative ionising photon rate, Ṅion from the two LFs of Korber et al. (2026a) (7 < z < 8 and 8 < z < 9) using the four prescription models for R3(MUV) and assuming a constant fesc = 14% (Jecmen et al. 2026). In addition, we show the ionising photon-production rate required to explain the observed ionisation state of the IGM at the considered redshifts, as inferred from Planck and multiple Lyα tracers (Mason et al. 2019; Bouwens et al. 2015).
	[image: Thumbnail: Fig. 4. Refer to the following caption and surrounding text.]	Fig. 4. Integrated ionising photon-production rate, Ṅion down to a given LHα, measured from the GLIMPSE [O III]+Hβ LF with the four R3 models (top panels) and the relative contribution of each luminosity bin to the ionising photon-production rate (bottom panels). We used the average escape fraction measured for GLIMPSE fesc = 14% (Jecmen et al. 2026). The left and right panels differentiate between the LFs from the two redshift bins of Korber et al. (2026a). More details in Appendix D.



We first focused on 7 < z < 8. Due to the constant ionising contribution with model i), the Ṅion curve follows the LF and rapidly flattens, effectively undershooting the required budget. ii) provides a higher contribution of the faintest emitters and reaches the median budget of Mason et al. (2019). Model iii) strongly differs from the others, predicting a very steep increase of Ṅion, effectively overshooting the budget, due to the postulated absence of [O III] emission in galaxies fainter than MUV > −14. Such a scenario requires a drastic decrease of fesc or a sharp decrease of the faint galaxies’ number densities to lower the Ṅion budget.
For an integration limit of LHα ∼ 1036 erg s−1, which corresponds to SFR(Hα) ∼10−5 M⊙ yr−1, i) undershoots the median budget estimation of Mason et al. (2019) by ∼0.25 dex, meaning that a full contribution from galaxies requires a photon-production rate that is a factor of ∼1.8 more ionising. The budget can be reached by involving higher fesc, but it could also indicate contributions of AGNs. Models ii) and iv), with an evolving R3, naturally predict more ionising photons from faint galaxies. Finally, model iv), which uses LAP1 (Vanzella et al. 2023) to constrain the R3 of the faintest objects, slightly overshoots the photon budget of Bouwens et al. (2015), but it is well within the estimations of Mason et al. (2019). These results provide evidence that model iv) works, supporting a scenario where galaxies are the dominant drivers of re-ionisation, with only a minor role for alternative ionising sources. While the current number of detections of objects similar to LAP1 are very limited, this could simply be explained by observational biases as such galaxies require peculiar conditions to be detected. In that scenario, the metallicity floor observed at 12 + log(O/H)∼7.0 would be lower than that currently observed (e.g. Sanders et al. 2026; Nakajima et al. 2022).
At redshift 8 < z < 9, the very flat faint-end slope of the luminosity function results in all scenarios converging to the same outcome. Each model reaches the median ionising photon budget from Mason et al. (2019), indicating that galaxies are the primary drivers of re-ionisation in this redshift range. However, these estimations undershoot the older estimations from Bouwens et al. (2015). Notably, the relative contributions of each luminosity bin indicate that, in these scenarios, the re-ionisation is dominated by galaxies with L(Hα)∼1041 − 42 erg s−1 and that faint emitters (i.e. < 1040 erg s−1) contribute only negligibly to re-ionisation.
Finally, we note that our results are derived from a single lensing field, and cosmic variance, particularly for faint galaxies, cannot be quantified with the current limited data (details in Appendix B). While consistent with other surveys, these findings are specific to Abell S1063, and broader conclusions will require observations across multiple fields.
4. Conclusions
Using deep JWST NIRSpec observations of strongly lensed galaxies behind Abell S1063, we measured the R3 = [O III] λ5008/Hβ ratio of 54 very faint (∼ − 20 ≲ MUV < −14) galaxies. We found a significant turnover of R3 at MUV ∼ −18 and a systematic decrease towards fainter UV magnitudes. We interpret the observed decrease as a decrease in the median O/H abundance (metallicity) for fainter galaxies, in agreement with expectations of lower metal enrichment in fainter and less massive galaxies (e.g. Sanders et al. 2026). We found metallicities down to ∼2% solar at MUV ∼ −17, close to the lowest metallicities observed in galaxies.
Using the observational data, we built four prescription models of the evolution of R3 with MUV and inferred the contribution of galaxies to the ionising photon production behind Abell S1063 using the GLIMPSE [O III]+Hβ LF (Korber et al. 2026a). Extreme models (i, iii) either under- or overshoot the ionising photon budget from Mason et al. (2019), while intermediate models (ii, iv) align with it, reducing the budget compared to earlier estimates (e.g. Muñoz et al. 2024). Finally, our results are consistent with a re-ionisation driven by star-forming galaxies in the Abell S1063 region, and we thus argue in favour of the existence of faint and metal-poor galaxies such as LAP1 (Vanzella et al. 2023). We show that the hypotheses on the decline of the average R3 with fainter MUV from Korber et al. (2026a) hold and are compatible with a lower metallicity floor, as shown by model iv). These results suggest that the faintest galaxies detected by GLIMPSE do not contribute significantly to the ionising budget during re-ionisation.

Data availability
Table E.1 is available at the CDS via https://cdsarc.cds.unistra.fr/viz-bin/cat/J/A+A/710/L15
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Appendix B:  Statistical validation of the trend
Our results are derived from a single strongly lensed field, which correspond to a relatively small volume (c.f. see Fig. 2 in Korber et al. 2026a). Therefore, our results are valid behind Abell S1063, but requires extra care for generalisation.
B.1. Cosmic variance
The results rely on the observed decreasing trend of the R3 ratio for fainter galaxies, though this trend may be influenced by cosmic variance, i.e. field-to-field variation. Estimating cosmic variance for the faintest galaxies is particularly challenging due to the scarcity of comparable data. Nevertheless, in Fig. B.1, we show the linear fit of the GLIMPSE-D data (black) alongside data from JADES, UNCOVER, and GLIMPSE-D, which cover distinct fields (GOODS-N/S, Abell 2744, and Abell S1063). No significant differences are observed between the fits, suggesting that the effect of cosmic variance on the relationship might be limited. Nonetheless, future surveys of deep lensed fields are required to assess on the impact of cosmic variance on this relationship.
	[image: Thumbnail: Fig. B.1. Refer to the following caption and surrounding text.]	Fig. B.1. Linear fit of the MUV < −14 data from GLIMPSED (black star for the data and black line for the linear fit) and the data from GLIMPSED, UNCOVER and JADES, as reported in this letter (blue contour and blue line for the linear fit).



Additionally, complementing the Spearman correlation presented in Sect. 3.1, the linear fits reveal a significant decline of R3 with MUV. This aligns with expectations from the mass-metallicity relation (e.g. Chemerynska et al. 2024), as discussed earlier. We note that the linear fit is a first-order approximation and does not apply to the faintest and brightest objects (R3 < 0 and R3 ≥ 10); thus, the fit is restricted to MUV < −14.
B.2. Completeness
The GLIMPSE-D sample is incomplete, so it remains unclear whether we are probing typical galaxies or outliers. While we have assembled a relatively large sample at these magnitudes, we have already demonstrated the impact of different prescription models on the results of (Korber et al. 2026a). Below, we discuss potential galaxies that may have been missed.
At the bright end (MUV ≤ −20), we assume all star-forming galaxies would be detected regardless of their R3 ratio, and other survey suggest that galaxies with R3 < 4 at these magnitudes are uncommon at such redshifts.
At the very faint end (MUV ≥ −16), galaxies do not always exhibit detected continuum and may only be observable via emission lines. We therefore divide the analysis into two cases:

	
High R3 ≥ 4 ratios: These could arise from strong [O III] emission or weak Hβ emission. In the former case, galaxies would likely be detected, as [O III] is among the strongest lines at high redshift. In the latter, high R3 ratios would carry large uncertainties, e.g. as seen in ID = 46408. Strong [O III] emission was not observed in our faintest galaxies, but this may simply reflect the mass–metallicity relation, so we do not expect a significant bias here.



	
Low R3 ≤ 1 ratios: Faint galaxies with undetected continuum and low R3 ratios may be difficult to observe. Currently, only a handful of such galaxies are known, which could bias our results upward. This domain of the parameter space remains unexplored.




To address these possible biases, we include prescription models i) and iii), which serve as extreme boundaries models.

Appendix C:  Fitting emission lines
To measure the line flux of the [O III] and Hβ lines, we first fitted the continuum. For that, we selected small regions around the lines and masked them. We also manually checked each spectrum and removed contaminating features from other objects. Then, we fitted a 1st order polynomial to the continuum, which was then subtracted from the spectrum. To model the emission lines, we use one Gaussian profile per line. For [O III]+Hβ, this yield nine free parameters, which can be reduced with three physical considerations: The rest-frame wavelengths are fixed by physics and can be reduced to one physical parameter governed by the redshift. Then, the amplitude between the two [O III] doublet is fixed to 2.98 (Storey & Zeippen 2000), reducing them to one free parameter. Finally, we expect the [O III] doublet to come from the same region, and therefore have the same velocity profile, so the standard deviation is common to the two Gaussians. We end up with five free parameters (z, AHβ, A{O III]λ5008, σHβ and σ{O III]λ5008, where A are the Gaussian amplitudes and σ are standard deviations), that we optimise with a Monte Carlo Markov chain (MCMC). Note that the spectra of two galaxies show broader components. We fitted only the narrow component, leaving the detailed analysis for other GLIMPSE papers (see Berg et al. (2026) and Korber et al. (2026b)). Figure C.1 shows four galaxies with their associated fits. The measured line flux are found in Table E.1.
	[image: Thumbnail: Fig. C.1. Refer to the following caption and surrounding text.]	Fig. C.1. Four galaxies with their observed spectrum and their associated best fit model. The galaxies are ordered by their R3 (from highest to lowest).




Appendix D:  Measuring Ṅion from the [O III]+Hβ LF
The ionising photon production rate Ṅion can be directly obtained from the Hα LF (or Hβ LF, accounting for dust attenuation and a fixed Hα-to-Hβ ratio) ϕ following
[image: Mathematical equation: $$ \begin{aligned} \dot{N}_\text{ion}&= \int _{L_\text{min}}^\infty f_\text{esc} Q_\text{ion}(L)\phi (L) dL\end{aligned} $$](D.1)
[image: Mathematical equation: $$ \begin{aligned}&= \int _{L_\text{min}}^\infty f_\text{esc}\frac{L}{c_\alpha (1-f_\text{esc})}\phi (L) dL. \end{aligned} $$](D.2)
For this, we assumed a constant fesc = 14%, following the measurements of Jecmen et al. (2026) for the GLIMPSE photometric sample. Their measurements span galaxies down to MUV ≳ −12.5 using the UV continuum slopes. We also adopted the ratio between the line emissivity and the total recombination rate cα = 1.37 × 10−12 erg for an electron temperature of 104K (Schaerer 2003). The ionising photon production rate Qion(L) is related to luminosity with L = Qioncα(1 − fesc). The relative contribution of each luminosity bin in Fig. 4 is measured by calculating the difference between all the Ṅion data point and normalising it by the Ṅion at LHα = 1036 s−1Mpc−3.

Appendix E:  Table of emission lines
We report in Table E.1 the measurements of the galaxies considered in this Letter.
Table E.1. 
Catalogue and properties of the sources (extract).
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	[image: Thumbnail: Fig. 1. Refer to the following caption and surrounding text.]	Fig. 1. Evolution of R3 ratio as function of MUV for the GLIMPSE-D galaxies, as well as the public JADES DR4 (Scholtz et al. 2025), UNCOVER DR4 (Price et al. 2025), and (C24: Chemerynska et al. 2024). We further included the few very metal poor galaxies detected between redshift 6 < z < 9 (V23,V24: Vanzella et al. 2023, 2024; W25: Willott et al. 2025). We also show the evolution as assumed in Korber et al. (2026a). Left: 6 < z < 7 redshift range, which includes many new objects from GLIMPSE-D at the very faint end. Right: 7 < z < 9 redshift range corresponding to the ranges with [O III]+Hβ in the F444W NIRCam filter.
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	[image: Thumbnail: Fig. 2. Refer to the following caption and surrounding text.]	Fig. 2. Oxygen abundance of selected GLIMPSE-D galaxies using the R3 calibration of Nakajima et al. (2022). Measurements and uncertainties for individual sources from R3 and the calibration are shown in black, and the oxygen abundance of the R3 running median is shown in blue (16-50-84 percentiles). Metallicities were bootstrapped from N = 1000 realisations.
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	[image: Thumbnail: Fig. 4. Refer to the following caption and surrounding text.]	Fig. 4. Integrated ionising photon-production rate, Ṅion down to a given LHα, measured from the GLIMPSE [O III]+Hβ LF with the four R3 models (top panels) and the relative contribution of each luminosity bin to the ionising photon-production rate (bottom panels). We used the average escape fraction measured for GLIMPSE fesc = 14% (Jecmen et al. 2026). The left and right panels differentiate between the LFs from the two redshift bins of Korber et al. (2026a). More details in Appendix D.
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	[image: Thumbnail: Fig. B.1. Refer to the following caption and surrounding text.]	Fig. B.1. Linear fit of the MUV < −14 data from GLIMPSED (black star for the data and black line for the linear fit) and the data from GLIMPSED, UNCOVER and JADES, as reported in this letter (blue contour and blue line for the linear fit).
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	[image: Thumbnail: Fig. C.1. Refer to the following caption and surrounding text.]	Fig. C.1. Four galaxies with their observed spectrum and their associated best fit model. The galaxies are ordered by their R3 (from highest to lowest).
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        Oxygen abundance of selected GLIMPSE-D galaxies using the R3 calibration of Nakajima et al. (2022). Measurements and uncertainties for individual sources from R3 and the calibration are shown in black, and the oxygen abundance of the R3 running median is shown in blue (16-50-84 percentiles). Metallicities were bootstrapped from N = 1000 realisations.
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        Prescription models of R3(Muv) with the UNCOVER, JADES, and GLIMPSE-D datapoints in the background. Note that the blue area corresponds to the 16th–84th percentiles of the constant model R3.
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        Integrated ionising photon-production rate, Ṅion down to a given LHα, measured from the GLIMPSE [O III]+Hβ LF with the four R3 models (top panels) and the relative contribution of each luminosity bin to the ionising photon-production rate (bottom panels). We used the average escape fraction measured for GLIMPSE fesc = 14% (Jecmen et al. 2026). The left and right panels differentiate between the LFs from the two redshift bins of Korber et al. (2026a). More details in Appendix D.
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        Linear fit of the MUV < −14 data from GLIMPSED (black star for the data and black line for the linear fit) and the data from GLIMPSED, UNCOVER and JADES, as reported in this letter (blue contour and blue line for the linear fit).
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        Four galaxies with their observed spectrum and their associated best fit model. The galaxies are ordered by their R3 (from highest to lowest).

      

    

  
    
      Table E.1. 

      Catalogue and properties of the sources (extract).

      
        













	ID
	RA
	DEC
	zspec
	MUV
	μ
	[O III]λ5008
	Hβ
	R3
	12+log(O/H)



	
	deg
	deg
	
	AB mag
	
	10−19 egs
	10−19 egs
	



	




	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)



	2401
	342.22476
	-44.56736
	7.9235
	-20.11
	1.37 ± 0.02
	[image: Mathematical equation: $ 34.28_{-0.97}^{+0.77} $]
	[image: Mathematical equation: $ 6.29_{-0.60}^{+0.47} $]
	[image: Mathematical equation: $ 5.35_{-0.49}^{+0.44} $]
	[image: Mathematical equation: $ 7.73_{-0.23}^{+0.27} $]



	2864
	342.23004
	-44.56598
	6.4890
	-17.93
	1.28 ± 0.01
	[image: Mathematical equation: $ 26.21_{-0.40}^{+0.40} $]
	[image: Mathematical equation: $ 5.17_{-0.30}^{+0.30} $]
	[image: Mathematical equation: $ 5.07_{-0.29}^{+0.32} $]
	[image: Mathematical equation: $ 7.68_{-0.23}^{+0.23} $]



	3370
	342.22861
	-44.56467
	6.1738
	-17.19
	1.29 ± 0.02
	[image: Mathematical equation: $ 2.91_{-0.33}^{+0.35} $]
	[image: Mathematical equation: $ 2.14_{-0.38}^{+0.43} $]
	[image: Mathematical equation: $ 1.36_{-0.27}^{+0.34} $]
	[image: Mathematical equation: $ 7.03_{-0.26}^{+0.24} $]



	...
	...
	...
	...
	...
	...
	...
	...
	...
	...





      

      
Notes. The full table is available at the CDS. (1) GLIMPSE identification number (2 & 3) Right ascension and declination in J2000 (4) spectroscopic redshift from emission line fit (5) intrinsic UV magnitude. Note that sources with missing MUV have a poor photometric constraints and were not included in the results. (6) Lensing magnification (7 & 8) intrinsic line flux of [O III]λ5008 and Hβ (egs = erg/s/cm2) (9) R3 = [{O III]λ5008/Hβ (10) Oxygen abundance from (Nakajima et al. 2022). Line fluxes and MUV were corrected for lensing magnification. To retrieve the observed quantities, multiple line flux by μ and subtract 2.5log10(μ) to MUV.
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