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ABSTRACT

We conducted a search for brown dwarf candidates in a James Webb Space Telescope deep field around A2744 to investigate
the space density of these objects at kiloparsec distances. Our methodology employed an initial selection based on
photometric colours, followed by spectral energy distribution fitting to both stellar atmospheric models and high-redshift
galaxy templates. This approach yielded two robust T dwarf candidates and one possible L subdwarf candidate. The T
dwarfs have estimated Galactic heights of 0.43 and 0.86 kpc, likely residing near the outer edges of the Galactic thin and
thick discs, respectively. We measure a T dwarf surface number density of 0.094 arcmin—2 in the UNCOVER field, lower
than previous predictions but consistent at the order-of-magnitude level. We also provide space number density estimates
for T5-T8.9 dwarfs across different effective temperature and spectral type bins, finding that T5-T7 dwarfs out to 2 kpc have
significantly lower densities than their solar neighbourhood counterparts, whilst T8 dwarfs within the thick disc exhibit
densities comparable to local values. Our analysis demonstrates that broad-band near- to mid-infrared photometry provides
high sensitivity to late-T dwarfs but is relatively less sensitive to L and early-T dwarfs. Spectroscopy is typically required
to distinguish photometric candidates of L dwarfs, early-T subdwarfs, and high-redshift galaxies in JWST deep fields. This
study demonstrates the potential for expanding our understanding of brown dwarf distributions and characteristics at

unprecedented distances, offering new insights into substellar populations beyond the solar neighbourhood.

Key words: brown dwarfs - stars: late-type — galaxies: high-redshift.

1 INTRODUCTION

Brown dwarfs (BDs) are substellar objects that bridge the mass
gap between the most massive gaseous planets and the lowest
mass stars, typically ranging from 0.01 to 0.08 M, (C. Hayashi &
T. Nakano 1963; S. S. Kumar 1963; Z. H. Zhang et al. 2019; M. S.
Marley et al. 2021; G. Chabrier et al. 2023). Unlike main-sequence
stars, BDs lack sufficient mass to sustain steady hydrogen fusion
in their cores and instead rely primarily on their initial thermal
energy, cooling continuously over time.

Three spectral classes have been established to classify BDs
according to their effective temperature (T.s) ranges and spec-
tral characteristics: L dwarfs (2300K 2 T 2 1300K; J. D. Kirk-
patrick et al. 1999; E. L. Martin et al. 1999), T dwarfs (1300K
2 T 2 500K; A. J. Burgasser et al. 2002), and Y dwarfs (T <
500K; M. C. Cushing et al. 2011). The discovery and characteri-
zation of BDs are crucial for constraining the initial mass func-
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tion and advancing our understanding of ultracool exoplanetary
atmospheres.

Statistically, the majority of BDs in the Milky Way have spectral
types later than T5 (C. Reylé et al. 2021). These cool BDs have
effective temperatures (T.¢) below ~1000K and emit most of
their flux in the near-infrared (NIR) and mid-infrared, making
these wavelengths optimal for their detection. However, due to
the limited depths of large-area surveys, most known T5+ dwarfs
are located within 20 pc of the Sun (e.g. J. D. Kirkpatrick et al.
2021).

The launch of the James Webb Space Telescope (JWST) has
ushered in a new era of BD research. Its Near Infrared Camera
(NIRCam; M. J. Rieke et al. 2023) provides photometric data from
0.6 to 5.0 pum with unprecedented depth, reaching AB magni-
tudes of ~30. This capability enables the detection of distant
BDs beyond the Galactic plane. Several studies have predicted the
number of BDs observable in JWST deep surveys (R. E. Ryan &
1. N. Reid 2016; C. Aganze et al. 2022; C. M. Casey et al. 2023),
and multiple BD candidates have been identified in JWST deep
multiband imaging surveys (K. Glazebrook et al. 2023; M. Nonino
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et al. 2023; P.-Y. Wang et al. 2023; B. W. Holwerda et al. 2024; K.
N. Hainline et al. 2024a, 2025; A. Y. A. Chen et al. 2025). Using its
Near Infrared Spectrograph (NIRSpec; P. Jakobsen et al. 2022),
several of these BD candidates in JWST deep fields have been
spectroscopically confirmed (D. Langeroodi & J. Hjorth 2023; A.
J. Burgasser et al. 2024; K. N. Hainline et al. 2024b; Z. Tu et
al. 2025a, 2025b; Morrissey et al. 2025).

We aimed to identify new BD candidates through spectral en-
ergy distribution (SED) model fitting using data from the JWST
Cycle 1 treasury programme Ultradeep NIRSpec and NIRCam
ObserVations before the Epoch of Reionization (UNCOVER; R.
Bezanson et al. 2024) and the Cycle 2 MegaScience Survey (K.
A. Suess et al. 2024). In this paper, we present two robust late
T dwarf candidates and one possible L subdwarfs identified in
the Abell 2744 field. Section 2 describes our selection method for
BD candidates. Section 3 presents the properties of the new BD
candidates. In Section 4, we discuss the Galactic distribution of
UNCOVER BDs. Finally, we summarize our findings in Section 5.

2 BROWN DWARF CANDIDATE
IDENTIFICATION

2.1 UNCOVER and MegaScience surveys

The UNCOVER second data release (DR2; J. R. Weaver et al.
2024) features a ‘SUPER’ catalogue with photometry derived from
optimally selected colour apertures, improved star and artefact
identification, and complete coverage of all available JWST imag-
ing over Abell 2744 (49 arcmin?). The third data release (DR3;
K. A. Suess et al. 2024) combines UNCOVER and MegaScience
data, expanding the filter set to include additional NIRCam and
NIRISS medium bands and providing photometric redshifts de-
rived using Prospector-8 (B. Wang et al. 2023). All catalogues
are based on F444W PSF-matched imaging, with bright cluster
galaxies and intracluster light subtracted.

Object detection was performed on a noise-equalized long-
wavelength image (F277W + F356W + F444W) (S. Fujimoto et
al. 2025). Noise equalization homogenizes the noise distribution
across the image by applying weighted corrections, ensuring a
consistent signal-to-noise ratio (SNR) detection threshold. This
approach enhances the reliability of faint source detection and
reduces spurious detections. The resulting catalogues provide
photometry, photometric redshifts, and rest-frame fluxes derived
using EAZY (Easy and Accurate Redshifts from Yale; G. B. Bram-
mer, P. G. van Dokkum & P. Coppi 2008).

2.2 Initial selection by colours

Both models and observed spectra (M. S. Marley et al. 2021; S.
A. Beiler et al. 2024) demonstrate that T dwarfs exhibit sup-
pressed flux in the F277W band due to water and methane ab-
sorption features, as well as collision-induced absorption from
H,-H; (CIA H,; e.g. A. Borysow, U. G. Jorgensen & C. Zheng
1997). Consequently, T dwarfs display blue F115W—F277W and
F150W—F277W colours, alongside red F277W—F444W colours,
as reflected in their SEDs (e.g. P.-Y. Wang et al. 2023; K. N.
Hainline et al. 2024a). Fig. 1 presents UNCOVER sources in
F115W—-F277W versus F277W—F444W and F150W—F277W ver-
sus F277W—F444W colour-colour spaces, together with theoret-
ical colours of ultracool dwarfs from the Sonora Bobcat models
(M. S. Marley et al. 2021).
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To identify cool BDs from UNCOVER based on their sup-
pressed flux in the F277W band, we applied the following criteria:

F277W — F444W > 1 1)
F115W — F277W < 0 OR F150W — F277W <O0. )

We applied equations (1)—(2) (see Fig. 1) to the UNCOVER DR2
and DR3 data bases, prioritizing DR3 data for objects common
to both releases. From a total of 81459 sources, 768 preliminary
candidates were selected. Fig. 2 presents the flowchart of our
selection process. JWST magnitudes for selected BD candidates
are listed in Table 1.

2.3 SED fitting to stellar atmospheric models

Fig. 3 (upper panel) presents the JWST NIRSpec/PRISM spec-
trum and NIRCam SED of the T6 dwarf standard SDSS
J162414.374002915.6 (SD1624; S. A. Beiler et al. 2024). The pho-
tometric SED of SD1624 exhibits distinctive features, including
flux suppression in the F277W band and peaks near 1.2 and
4.0 um arising from water, methane, and CIA H, absorption.
Notably, three or more photometric bands are required to re-
veal these peaks in the SED (e.g. F356W, F410M, and F444W
for the 4.0 pm peak). These characteristics indicate that BD can-
didates can be identified based on their SEDs across ~1-5 pum.
Furthermore, Fig. 3 (lower panel) demonstrates that the best-
fitting ATMO model spectrum (M. W. Phillips et al. 2020) to the
NIRCam SED of SD1624 closely reproduces its NIRSpec spec-
trum (upper panel). Fig. 4 (middle-left panel) shows the NIRCam
SED of another T6 dwarf, UNCOVER-BD-2 (A. J. Burgasser et al.
2024), along with its best-fitting ATMO model (Teff = 1000K,
logg = 5.5, [M/H] = 0.0), which closely matches its best-fitting
LOWZ model (A. M. Meisner et al. 2021) derived from its NIRSpec
spectrum (T = 1000K, logg = 5.25, [M/H] = 0.0). This con-
cordance between the model fits and observed spectra validates
the efficacy of using SED features for T dwarf identification and
characterization.

To determine the atmospheric properties of the 768 colour-
selected BD candidates, we constructed their SEDs using photo-
metric data from UNCOVER and fitted their observed SEDs to
various atmospheric models using the Virtual Observatory SED
Analyzer (VOSA; A. Bayo et al. 2008; C. Rodrigo et al. 2024).
Our SED fitting process employed different sets of atmospheric
models available through VOSA: BT-Settl (M. Asplund et al. 2009;
E. Caffau et al. 2011; F. Allard, D. Homeier & B. Freytag 2012),
ATMO (M. W. Phillips et al. 2020), C. V. Morley et al. (2012, 2014),
and D. Saumon et al. (2012). BT-Settl models provide three pa-
rameters: Tegr, surface gravity (log g), and metallicity [M/H], while
the other models are limited to solar metallicity. We selected only
sources with more than three photometric data points and SNR>
3 for fitting. The final result was determined by selecting the
model that yielded the lowest x? value.

SED fitting was performed with VOSA using a yx?2-
minimization method, with the reduced x? defined as:

1
x

Y (Yo — MgYipm)
=N_n Z(z.o ozdz.m)’ (3)
P i i,0
where Y;, (Y;m) is the observed (model) flux density, My is the
dilution factor, and o;, is the photometric uncertainty of the i
th data point. The degrees of freedom N — n, (where N is the
number of valid photometric points and n, is the number of
free fitting parameters) are explicitly considered to account for
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Figure 1. JWST NIRCam colour-colour diagrams showing the three new BD candidates (red circles) and three known BDs (black diamonds) in the
UNCOVER field. Grey points represent all sources in the UNCOVER catalogue, with black contour lines indicating the 25th, 50th, 68th, 75th, 95th, and
99th percentiles of the source density distribution. Solid black lines delineate our selection criteria defined in equations (1)-(2). Coloured points show
theoretical predictions from the Sonora atmospheric models (M. S. Marley et al. 2021) for Tg ranging from 400 to 2200 K (in steps of 50 K for Teie < 1000 K
and 100 K for Teg > 1000 K), with surface gravities of 4.0 < logg < 5.5 and metallicities of [M/H] = 0.0 (upper panels) and [M/H] = —0.5 (lower panels).
The colour scale indicates temperature, transitioning from orange (hottest) to blue (coolest). Models with identical log g values are connected by lines: red
(log g = 4.0), orange (log g = 4.5), green (log g = 5.0), and blue (log g = 5.5). Model magnitudes have been converted from the Vega to the AB photometric
system using the following offsets: 0.97 (F115W), 1.14 (F150W), 1.53 (F277W), and 2.97 (F444W).
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Figure 2. Flowchart of our selection process. The number of remaining
candidates at each step is indicated.

varying N across targets. All photometric errors are propagated
throughout the fitting process. For data points with o; , = 0, an
adjusted uncertainty o; = (§ + 0.1)Y;,, (Where § = Max(o;/Y:,))
is assigned following the VOSA protocol. Data points exhibiting
infrared excess are excluded from the fitting, and parameter un-
certainties are estimated from model grid steps or Monte Carlo
simulations.

Most best-fitting models have solar metallicity and are derived
from either BT-Settl or ATMO, which yield similar fitting results.
We present ATMO model spectra with fitted SEDs for six objects
in Fig. 4, as these lower resolution, solar-metallicity models pro-
vide optimal visualization and are statistically favoured.

Through SED fitting with VOSA, we obtained atmospheric
model spectra that matched the observational data. VOSA suc-
cessfully identified best-fitting models for 71 of the 768 prelim-
inary candidates. We then used the T,y values inferred from
atmospheric models to determine the spectral types of our BD
candidates based on established empirical correlations (J. D. Kirk-
patrick et al. 2021). We retained only candidates with T <
2300K and 3.5 < logg < 5.5 as inferred by their best-fitting mod-
els, since this range corresponds to theoretical expectations for
BDs (M. S. Marley et al. 2021). Seventeen objects satisfied our Ty
and log g constraints. We subsequently carried out visual inspec-
tions of their images, and three objects were removed owing to
very poor F444W band detections.

2.4 NIRSpec spectra validation

Among our 14 BD candidates, UNCOVER-DR3-45661 and
UNCOVER-DR3-51651 have been spectroscopically confirmed as
BDs through NIRSpec observations, designated as UNCOVER-
BD-2 (T6) and UNCOVER-BD-3 (T8-T9), respectively (A. J. Bur-
gasser et al. 2024). The best-fitting stellar models to the SEDs of
UNCOVER-BD-2 (Fig. 4, middle-left panel) and UNCOVER-BD-
3 (Fig. 4, top-left panel) provide significantly better fits than their
best-fitting galaxy templates (see Table 2).

UNCOVER-BD-2 exhibits a well-defined F410M band peak
characteristic of cool BDs, enabled by high-quality multiband
detections spanning 3-5 um. The excellent agreement between
the observed SED and theoretical models across this broad wave-
length range demonstrates the power of JWST’s multiband pho-
tometry for identifying and characterizing cool substellar objects.
UNCOVER-BD-3 similarly shows a robust SED model fit with
reliable detections and a sufficiently cool T.s to reveal both the

MNRAS 547, 1-14 (2026)

V-shaped feature centred at F277W and the characteristic F410M
band peak.

UNCOVER-BD-1 (sdT1; A. J. Burgasser et al. 2024) was not re-
covered in our initial search, as its F277W — F444W = 0.97 colour
falls marginally below our selection threshold (equation 1). Fig. 1
illustrates that models with [M/H] = —0.5 exhibit slightly bluer
F277W — F444W colours compared to solar-metallicity models.
For comparison, we fitted UNCOVER-BD-1’s SED using VOSA
following the same procedure applied to our other candidates.
Fig. 4 (bottom-left panel) shows UNCOVER-BD-1’s SED with its
best-fitting solar-metallicity model (Te = 1600 K, log g = 5). This
SED fitting result differs significantly from the best-fitting LOWZ
model to its NIRSpec spectrum (T, = 1300K, logg = 5.0, [M/H]
= —1.0; A. J. Burgasser et al. 2024). This discrepancy arises be-
cause UNCOVER-BD-1 is a metal-poor BD, whereas ATMO mod-
els are limited to solar metallicity. Consequently, ATMO models
favour higher T, values to compensate for metal-poor spectral
features. This finding suggests that our SED fitting may overes-
timate T for metal-poor BDs, potentially causing early-type T
subdwarfs to be missed or misclassified as warmer L dwarfs in
colour- or SED-based searches. SEDs may not contain sufficient
information to disentangle early-T subdwarfs from late-L dwarfs
through model fitting.

To validate our SED-based selection, we searched for spectra of
the remaining twelve BD candidates in the UNCOVER catalogue
through the Mikulski Archive for Space Telescopes (MAST; A.
Marston et al. 2018). Four candidates have been observed with
NIRSpec in prism mode: UNCOVER-DR3-9334, UNCOVER-
DR3-10065, UNCOVER-DR3-12259, and UNCOVER-DR3-41096
(Table A1). We extracted their NIRSpec spectra using the NIR-
Spec analysis tool MSAEXP (G. Brammer 2022).

Fig. Al presents the NIRSpec spectra of these four objects.
Redshifted absorption features arising from the Lyman-« forest
and Balmer break in their spectra reveal that all four are high-
redshift galaxies (e.g. fig. 17, I. G. B. Wold et al. 2025). Ly «A1216,
Ne1r 13869, Hy, H B, and [O 111] A5007 appear in UNCOVER-
DR3-9334. Lyw, Hy, HB, Ha, and [O 111] A5007 appear in both
UNCOVER-DR3-10065 and UNCOVER-DR3-41096. UNCOVER-
DR3-41096 also exhibits a reddened component beyond 3pm.
UNCOVER-DR3-12259 has a lower redshift and shows only
the Balmer break. UNCOVER-DR3-10065 and UNCOVER-DR3-
41096 were reported as unconfirmed broad-line active galactic
nuclei (AGN) under the designations UNCOVER-DR1-571 and
UNCOVER-DR1-20080, with redshifts of 6.74 and 7.04, respec-
tively (J. E. Greene et al. 2024).

We measured the redshifts of these four galaxies using the iden-
tified spectral features. UNCOVER-DR3-9334 and UNCOVER-
DR3-12259 have redshifts of 7.19 and 2.62, respectively, accord-
ing to our measurements. We also confirmed the redshifts of
UNCOVER-DR3-10065 and UNCOVER-DR3-41096 as measured
by J. E. Greene et al. (2024).

2.5 Comparison of stellar and galactic SED fitting

As demonstrated in Section 2.4, our candidate list is contami-
nated by high-redshift galaxies exhibiting colours similar to those
of BDs. To identify additional potential contaminants among the
remaining eight candidates lacking NIRSpec spectra, we com-
pared the xg values from our VOSA stellar model SED fitting
(Section 2.3) with the x3 values from EAZY galactic template SED
fitting in the SUPER catalogue of UNCOVER DR3 (K. A. Suess
et al. 2024).
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Table 1. JWST AB magnitudes of three known BDs and three new BD candidates in the UNCOVER field.
UNCOVER ID FO9owW F115W F140M F150W F162M F182M F200W F210M
UNCOVER-DR3—44489 - 28.12 +£0.15 - 27.91 £0.12 - - 27.87 £0.13 -
UNCOVER-DR3—45661 29.30 +0.22 27.29 +£0.05 29.67+£0.75 28.08+0.09 27.44+0.11 29.39+0.35 28.75+0.16 28.02+0.15
UNCOVER-DR3-51651 - 28.03 £0.10 - 28.83 £0.26 - - 29.72 £ 0.44 -
UNCOVER-DR3—-7408 29.80 £0.52 27.35+0.07 - 28.28 £0.17 - - 29.07 £0.21 -
UNCOVER-DR3—-8009 29.61 £0.29 27.80 £ 0.06 - 28.42 £0.13 - - 29.26 £ 0.16 -
UNCOVER-DR3—-59579 28.91 +0.33 28.07 £0.14 - 27.67 £0.14 - - 28.17 £0.15 -
Name F277W F300M F335M F356W F410M F444wW F460M F480M
UNCOVER-DR3—-44489 28.02 £+ 0.10 - - 27.44 £0.04 26.95+0.05 27.19 +0.06 - -
UNCOVER-DR3—45661 29.00 £0.15 28.77+0.20 29.47+0.36 26.69 £0.03 26.80+0.08 26.95+0.03 27.41+0.16 27.22+0.12
UNCOVER-DR3—-51651 29.24 4+ 0.23 - - 27.69 £0.05 26.02+0.18 25.61 +0.01 25.88+0.25 -
UNCOVER-DR3—-7408 28.83 £0.13 - - 27.46 £0.04 2554 4+0.02 25.58 +0.01 - 25.69 £ 0.05
UNCOVER-DR3—-8009 29.07 £ 0.14 - - 27.72 £0.04 26.17 £0.03 26.45 + 0.02 - 26.67 £0.11
UNCOVER-DR3—-59579  28.92 4+ 0.27 - - 28.04 £0.14 - 27.90 £0.11 - -
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Figure 3. Upper panel: JWST NIRSpec/PRISM spectrum and NIRCam
photometry of the T6 dwarf standard SD1624. The transmission profiles
of NIRCam filters used in the UNCOVER survey are shown below the
spectrum. Lower panel: best-fitting solar-metallicity ATMO model (T =
1100K, logg = 5.5) to the NIRCam photometry of SD1624 (red points).

The xZ and x3 values of the best-fitting stellar models and
galactic templates are presented in Table Al. Fig. A2 shows the
best-fitting stellar models (ATMO) and galaxy templates for five
objects. We employed EAZY to fit the SEDs of these objects using

the fixed redshifts from UNCOVER DR3 to obtain the best-fitting
galaxy templates.

Our analysis revealed that one of these eight candidates
(UNCOVER-DR3-68341) was significantly better fitted by galaxy
templates than by stellar models (x7 < 0.5x%), indicating a
higher likelihood of being a galaxy rather than a BD. We there-
fore excluded UNCOVER-DR3-68341 from our BD candidate list.
The best-fitting galaxy template yields a x2 value of 0.3, substan-
tially lower than the x2 value of 9.3 for the best-fitting stellar
model. This result strongly suggests that UNCOVER-DR3-68341
is a galaxy at a redshift of z ~ 7.69.

UNCOVER-DR3-72947 and UNCOVER-DR3-3847 (Fig. A2,
middle panels) were marginally better fitted by galactic templates
(x = 4.1, 4.0) than by stellar models (x¢ = 5.3, 6.1). However,
these differences are not statistically significant enough to draw
definitive conclusions for these two objects.

While UNCOVER-DR3-13700 and UNCOVER-DR3-15552
(Fig. A2, bottom panels) showed significantly better fits to stellar
models (x¢ = 1.3, 1.4) than to galaxy templates (xz = 19.4,
70.1), both sources suffer from poor detection quality in multiple
NIRCam images, as illustrated in the bottom panels of Fig. A2.
Given these unreliable photometric measurements, we removed
them from our BD candidate list to ensure the robustness of our
final sample.

The remaining three candidates (UNCOVER-DR3-7408,
UNCOVER-DR3-8009, and UNCOVER-DR3-59579) were
significantly better fitted by stellar models than by galaxy
templates, suggesting a higher likelihood of being BDs rather
than galaxies. These objects are further discussed in Section 3.

3 BROWN DWARF CANDIDATES

After applying our complete selection criteria, we identified three
new BD candidates. JWST photometry for these three candidates,
along with the three previously known UNCOVER BDs, is pre-
sented in Table 1. Fig. 4 (right panels) displays the SED fits and
corresponding JWST images for the three new BD candidates,
while Table 2 summarizes the atmospheric parameters derived
from their best-fitting ATMO models. We determined spectral
types for these candidates by applying the Tg—spectral type rela-
tion from J. D. Kirkpatrick et al. (2021) to the T, values obtained
from our SED fitting. This analysis yielded two candidates with
Tesr consistent with T dwarfs and one consistent with L dwarfs.
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Two late-T dwarfs at kiloparsec distances 7

Table 2. VOSA and EAZY SED fitting results of UNCOVER BDs to ATMO models and galaxy templates.

UNCOVER ID Name SpT @ Tty (K) logg X% z b5

UNCOVER-DR3-44489 UNCOVER-BD-1" L51t13 1600 + 134 5.0 14.8 6.97 67.4
UNCOVER-DR3-45661 UNCOVER-BD-2" T5.8 £ 0.6 1000 + 93 55 13 7.32 214.6
UNCOVER-DR3-51651 UNCOVER-BD-3° T9.610%8 500 & 82 5.0 3.5 1.20 111.0
UNCOVER-DR3-7408 UNCOVER-BD—4 T9.179% 550 + 82 5.0 6.7 1.10 216.5
UNCOVER-DR3-8009 UNCOVER-BD-5 T7.940.7 700 = 93 5.5 5.6 7.19 133.3
UNCOVER-DR3-59579 - L51718 1600 + 167 5.0 0.7 6.97 16.2

9Based on T in Fig. 4 and spectral type — Teg correlation (table 13, J. D. Kirkpatrick et al. 2021).
bKnown BDs confirmed by NIRSpec spectroscopy (A. J. Burgasser et al. 2024).

Fig. 1 shows the locations of our three new BD candidates and
the three known UNCOVER BDs in colour—colour space, demon-
strating how they populate the region defined by our selection
criteria. Fig. 6 shows the spectral type versus F277W — F444W
colour correlation for the three known BDs and the three new
BD candidates compared to predictions (table 2 of A. J. Burgasser
et al. 2024) based on atmospheric models with [M/H] = 0 and
[M/H] = —0.5 (M. S. Marley et al. 2021). The successful recovery
of UNCOVER-BD-2 and UNCOVER-BD-3 validates our colour
selection methodology, while the identification of three addi-
tional candidates with photometric properties consistent with
substellar objects suggests that deeper JWST surveys will con-
tinue to reveal the faint, distant BD population.

3.1 Two robust T dwarf candidates

UNCOVER-DR3-7408 (hereafter UNCOVER-BD-4) represents
the coolest BD candidate in our sample (Fig. 4, top-right panel).
The object is detected across nine NIRCam bands from FO90W
to F480M (Table 1) and exhibits the highest mid-infrared flux
among our candidates in the F277W-F480M range. The best-
fitting ATMO 2020 model (x3 = 6.7) yields Ter = 550K, corre-
sponding to a spectral type of T9.1755 for field dwarfs. This stellar
model significantly outperforms the EAZY galaxy fit (z = 1.10, x2
= 216.5), strongly supporting a BD interpretation. The object’s
prominent mid-infrared excess closely resembles the spectral
characteristics of confirmed late-T dwarfs such as UNCOVER-
BD-3 (A. J. Burgasser et al. 2002), leading us to designate it as
UNCOVER-BD-4.

UNCOVER-DR3-8009 (hereafter UNCOVER-BD-5) also ex-
hibits robust detections across nine NIRCam bands from FO90W
to F480M (Table 1). The best-fitting ATMO 2020 model (x& = 5.6)
indicates Ter = 700 K, providing a substantially better fit than the
EAZY galaxy template (z = 7.19, x3 = 133.3). The object’s SED,
particularly its enhanced mid-infrared flux, displays the charac-
teristic profile of a T dwarf (Fig. 4, middle-right panel). Based on
these compelling photometric properties, we designate this object
as UNCOVER-BD-5. The T (700 K) of UNCOVER-BD-5 corre-
sponds to a spectral type of T7.9 &+ 0.7 for field dwarfs. We note
that the bright source west of UNCOVER-BD-5 is a background
star at a photometric distance of several tens of kiloparsecs.

3.2 A possible L subdwarf

UNCOVER-DR3-59579 shows a significantly better fit to stellar
models than to galaxy templates (Fig. 4, bottom-right panel). Its
SED displays a V-shaped profile similar to that of UNCOVER-
BD-1, with a flux minimum at F277W. Although the absence of

F410M photometry prevents full characterization of the 4 um
peak, the object exhibits clear detections across most NIRCam
bands, supporting its classification as a BD candidate. Note that
the FO90M band flux is not included in the SED fitting because it
appears undetected in the FOO0W band image.

UNCOVER-DR3-59579 shares notable similarities with
UNCOVER-BD-1, the T1 subdwarf with T = 1300K and
[M/H] = —1 beyond the thick disc (A. J. Burgasser et al. 2024).
The best-fitting solar-metallicity ATMO model yields T =
1600 K for UNCOVER-DR3-59579, corresponding to a spectral
type of L5.1113 for field L dwarfs. However, its Galactic height
(Z =—2719.3} pc; Section 4.1) beyond the thick disc and
spectral similarities to UNCOVER-BD-1 suggest it may possess
subsolar metallicity. Consequently, its true Tes could be cooler
than indicated by solar-metallicity models, potentially placing it
in the late-L or early-T subdwarf regime.

3.3 SED fitting to low metallicity models

The newly identified distant UNCOVER BDs may possess subso-
lar metallicities, as both UNCOVER-BD-1 and UNCOVER-BD-3
are confirmed to be metal-poor. We fitted the SEDs of the UN-
COVER BDs listed in Table 1 to LOWZ models, which incorporate
subsolar metallicity atmospheres (A. M. Meisner et al. 2021). The
LOWZ models span a T range from 500 to 1600 K. Since the
information that can be derived from broad-band SEDs is limited
due to their inherently low spectral resolution, we constrained
the ranges of several insensitive parameters. We adopted a fixed
log K;; = 2.0, which has a relatively minor impact on spectral
profile variations. We restricted our analysis to models with C/O
ratios of 0.1 and 0.55, as metal-poor BDs tend to exhibit lower C/O
values (e.g. Wolf 1130C; A. J. Burgasser et al. 2025). We limited the
metallicity range to —2.0 < [M/H] < 0.0, interpolated to steps of
0.1 dex. We employed only models with fixed log g values of 5.0,
5.25, and 5.5dex. As distant T dwarfs, these UNCOVER BDs are
very likely more massive than 0.03 Mg and older than 1 Gyr (e.g.
fig. 5; Z. H. Zhang et al. 2019), implying log g > 5.0 dex according
to the Sonora Bobcat models (M. S. Marley et al. 2021).

To fit the observed SEDs of these UNCOVER BDs, we first
convolved the LOWZ model spectra through the relevant filter
bandpasses to obtain the corresponding synthetic photometry.
We then fitted these model SEDs to the observed SEDs of the UN-
COVER BDs. The best-fitting model for each object was selected
based on the minimum x? across all fits. Fig. 5 presents the best-
fitting LOWZ models to the SEDs of these UNCOVER BDs. Three
spectroscopically confirmed UNCOVER BDs are included in our
fitting sample for method validation and comparison. The fitting
results are presented in Table 3.
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(right panels). The model parameters T, logg, [M/H], C/O, and log,;, K, (fixed at 2.0), along with the xf values of the fits, are indicated.

The SED fitting result (T, = 1000K, log g = 5.25, [M/H] =
0.0) by LOWZ models for UNCOVER-BD-2 is consistent to that
of spectral fitting (A. J. Burgasser et al. 2024) and VOSA fitting
result by ATMO models (Fig. 4). This is partially due to the wide
wavelength coverage of JWST filters from FO90W to F480M. Mid
to late-T dwarfs also have more distinguishable features than
earlier type BDs.

The subsolar metallicity of UNCOVER-BD-3 suggested by
spectral fitting (A. J. Burgasser et al. 2024) is not recovered in our
SED fitting to LOWZ models. The best-fitting LOWZ model (Tus¢
= 500K, log g = 5.0, [M/H] = 0.0) also favours a slightly cooler
temperature.

The best-fitting LOWZ model (Ter = 600K, log g = 5.25,
[M/H] = 0.0) suggests solar metallicity for UNCOVER-BD-4,

MNRAS 547, 1-14 (2026)

which is slightly warmer than UNCOVER-BD-3. The fitting re-
sult for UNCOVER-BD-4 should be more reliable than that for
UNCOVER-BD-3 owing to its brighter magnitudes and the ad-
ditional FO90W band measurement. The derived T, of 600K
corresponds to a spectral type of T8.7 according to the spectral
type-Ter relation (J. D. Kirkpatrick et al. 2021). This Tef is slightly
lower than that indicated by the F277W—F444W versus T corre-
lation (Fig. 6a). The same discrepancy is observed for UNCOVER-
BD-3. The F277W—F444W versus spectral type correlation in
Fig. 6(b) suggests that UNCOVER-BD-4 has a spectral type of
~TS8, as it exhibits a slightly bluer F277W—F444W colour than
the T8-T9 type UNCOVER-BD-3. Since F277W—F444W colour
is a more direct observable than T, we adopt this spectral type
estimate.
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Table 3. Best-fitting LOWZ models to SEDs of UNCOVER BDs. The log Ky is fixed to 2.0.

Name RA DEC Tt (K)  [M/H] logg C/O 4} SpT d (pc)? Z (pc)®
UNCOVER-BD—1 3.537529188  —30.37016711 1400 -1.0 50 01 475 sdT1£1°¢ 25591300 —210233
UNCOVER-BD-2 3.546419158  —30.36624575 1000 0.0 525 055 182  Tek0.5¢ 1426750 —1171773
UNCOVER-BD-3 3513893611  —30.35602421 500 0.0 50 055 4338 T85k1¢  5357%] —4397%
UNCOVER-BD—4 3.606273944  —30.44019765 600 0.0 525 055 732 T8+1¢ 527+ —43373¢
UNCOVER-BD-5 3.610599496  —30.43831400 750 -03 525 055 657  T7H1¢ 1052450 —864 gy
UNCOVER-DR3-59579  3.510205211  —30.34087041 1600 —0.9 50 055 065  L7k1e 3311780 —271979%

9Based on correlations between spectral types and F444W-band absolute magnitudes (A. J. Burgasser et al. 2024).

bGalactic height.
¢Classified by NIRSpec spectra (A. J. Burgasser et al. 2024).
dDerived by F277W — F444W versus spectral type correlation in Fig. 6-b.

¢Derived by spectral type-Tes correlation for L subdwarfs (Z. H. Zhang et al. 2018).

UNCOVER-BD-5 also benefits from full FO90W to F480M band
coverage. The best-fitting LOWZ model (Tcr = 750K, log g = 5.25,
[M/H] = —0.3) indicates subsolar metallicity for UNCOVER-
BD-5. This metallicity is consistent with thick disc membership,
which is further supported by its Galactic height (Z = —86477%,
pc; see Section 4.1). A T of 750K corresponds to a spectral
type of T7.5 for field BDs. The F277W—F444W versus spec-

tral type correlation in Fig. 6(b) suggests a T7 classification for
UNCOVER-BD-5. Considering the subsolar metallicity inferred
from its best-fitting model, we classify UNCOVER-BD-5 as a T7
subdwarf.

The SED fitting to LOWZ models for UNCOVER-BD-1 yields
Ter = 1400 K, log g = 5.25, and [M/H] = 0.0, representing a higher
temperature and identical metallicity compared to the spectral
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fitting result (A. J. Burgasser et al. 2024). The best-fitting LOWZ
model for UNCOVER-DR3-59579 (T = 1600K, log g = 5.0,
[M/H] = —0.9) suggests subsolar metallicity, whilst yielding the
same T as derived from the solar-metallicity ATMO model fit-
ting. This best-fitting model corresponds to a spectral type of sdL7
according to the spectral type-Ts relation for L subdwarfs (e.g.
fig. 4; Z. H. Zhang et al. 2018). We retain UNCOVER-DR3-59579
as a BD candidate, as the characteristic 4 um flux peak cannot be
verified due to the absence of F410M band measurements.

4 GALACTIC DISTRIBUTION

4.1 Photometric distance

Fig. 6(c) demonstrates that the F277W—F444W colour is well
correlated with the F444W-band absolute magnitude (Mpasaw).
We therefore used the F277W—F444W colours of these UN-
COVER BDs to derive their Mrau4w values, and subsequently
estimated photometric distances by combining their observed
F444W-band magnitudes with the Mgg4w corresponding to their
F277W—F444W colours. These photometric distances are indi-
cated in Fig. 6(c) and listed in Table 3.

The distance distribution of our candidates spans approxi-
mately 0.5-3.3kpc and exhibits an inverse correlation with Tef.
This trend reflects the survey’s sensitivity limits, which constrain
the maximum detectable distance for BDs and decrease for cooler
objects. Fig. 7 illustrates the Galactic distribution of these can-
didates relative to the Galactic Centre, the Sun, and the Milky
Way’s thin and thick discs. The two robust T dwarf candidates,
UNCOVER-BD-4 and UNCOVER-BD-5, have Galactic heights of
Z = —433 5 and —864_4¢' pc, respectively, placing them near
the outer boundaries of the thin and thick discs. Notably, the L
subdwarf candidate UNCOVER-DR3-59579 lies far beyond the
thick disc boundary. The metallicities of these three new BD
candidates, as inferred from the best-fitting LOWZ models, are
consistent with their membership in the Galactic thin disc, thick
disc, and halo, respectively.

4.2 Survey area and depth

To estimate the surface and space density of BDs in UNCOVER,
we computed the footprint of the common area covered by the
F277W, F444W, and F115W/F150W band mosaic images in DR3
of the UNCOVER and MegaScience surveys. Coverage in these
bands is necessary for our initial colour selection (Fig. 1). We
quantified the footprint of the DR3 mosaic images via FITS
header metadata and pixel data properties (R. Bezanson et al.
2024; K. A. Suess et al. 2024). The per-pixel solid angular area
was calculated from the determinant of the WCS CD matrix el-
ements in the FITS primary header, which describe the linear
transformation from pixel coordinates to celestial coordinates. As
the UNCOVER observations are arranged in a mosaic containing
some unobserved/blank pixels, we masked the imaging array to
retain only valid observed pixels. We multiplied the number of
valid pixels by the single-pixel angular area, obtaining a total
effective sky coverage of 53.4 arcmin? (see Fig. 8).

Reliable identification of photometric candidates of T dwarfs in
UNCOVER requires robust detections across multiple NIRCam
bands, particularly in F277W where T dwarfs are faintest. Con-
sequently, we define the survey depth using the F277W magni-
tude of the faintest object in our sample (UNCOVER-BD-3 with
F277W = 29.24 ABmag) rather than the nominal UNCOVER
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Figure 7. Three-dimensional distribution of BDs in Galactic coordi-
nates, showing three known BDs (black crosses) and three new BD candi-
dates (red crosses) identified in the UNCOVER field (see Table 2). Galactic
heights (3.7, 1.9, 0.7 kpc) of known BDs are based on their spectroscopic
distances (A. J. Burgasser et al. 2024). Galactic heights of new BD can-
didates are based on their photometric distances (Table 2). The viewing
angle is set at azimuth = 280° and elevation = 6°. Black and red points
indicate the projections of these objects on to the Galactic plane (X-Y).
The Galactic Centre is located at the origin (0, 0, 0), while the Sun’s posi-
tion is marked by an orange filled circle at (8.178, 0, 0.021) kpc (GRAVITY
Collaboration 2019). The inclined black ring with radius 8.178 kpc traces
the Solar circle in the Galactic plane. The green and cyan rings mark the
lower boundaries of the Galactic thin disc at Z = —0.4 kpc and thick disc
at Z = —1.0kpc, respectively.
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Figure 8. Common footprint (grey dots) with F277W, F444W, and
F115W/F150W band photometry in the ‘SUPER’ catalogue of UNCOVER
and MegaScience DR3. Known BDs and new candidates in Table 2 are
highlighted with red dots.
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Table 4. Space density of T5+ dwarfs based on two new robust BD
candidates and two known BDs in the UNCOVER field.

Toge Admax  Zmax  Count Density P Density-K ¢
X (kpc)  (kpc) (1073pc™?) (1073 pe™d)
(900, 1050] 2.6 2.2 1 0.04 1.72
(750, 900] 2.0 16 0 - 1.99
(600, 750] 1.3 1.1 1 0.30 2.80
(450, 600] 0.7 0.6 2 3.76 4.24
SpT

T5-5.9 2.6 2.2 0 - 1.18
T6-6.9 2.0 1.6 1 0.09 1.45
T7-7.9 1.3 1.1 1 0.30 1.52
T8-8.9 0.7 0.6 2 3.76 3.54
T9-9.9 0.3 0.2 0 - 1.86

%The survey depth is defined by the faintest object in the sample (F277W
= 29.24 for UNCOVER-BD-3).

bResults from this paper.

‘Density based on BD sample within 20 pc of the Sun (table 15, J. D.
Kirkpatrick et al. 2021).

limiting magnitudes. Fig. 6(d) shows the F277W—F444W ver-
sus Mgz77w correlation, with UNCOVER BDs overplotted using
F277W-band magnitudes adjusted for their respective distances.

4.3 Surface and space number densities

With the five T dwarfs identified in the UNCOVER field-
two from this work (UNCOVER-BD-4, UNCOVER-BD-5) and
three from previous studies (UNCOVER-BD-1, UNCOVER-
BD-2, UNCOVER-BD-3), we determine a surface density of
0.094 arcmin—2 over a covered area of 53.4 arcmin?, to a limiting
depth of F277W = 29.24 mag (or F115W = 28.03 mag, based on
UNCOVER-BD-3). This result can be compared with predictions
by C. Aganze et al. (2022), who employed the evolutionary models
of A. Burrows et al. (2001) and I. Baraffe et al. (2003) to estimate
surface densities of 0.18 and 0.17 arcmin~2 for field T dwarfs out
to 400 pc in the JWST/PASSAGE survey fields (A. Runnholm et al.
2025), assuming a limiting depth of F115W = 27 mag (AB). How-
ever, direct comparison requires careful consideration of several
factors, including Galactic latitude, Galactic height distribution,
and survey depth.

Our measured surface density is approximately a factor of two
lower than the C. Aganze et al. (2022) predictions, despite our
survey being one magnitude deeper in the F115W band. This ap-
parent discrepancy can be attributed to differences in the sampled
Galactic heights: whilst the C. Aganze et al. (2022) predictions
are limited to distances within 400 pc of the Galactic plane, all
T dwarfs in our sample have estimated Galactic heights beyond
400 pc, where the stellar density is expected to decline. Additional
systematic uncertainties in the C. Aganze et al. (2022) predictions
may arise from the adopted Galactic density parametrization,
the evolutionary models employed, and the assumed absolute
magnitude-spectral type relations. Despite these differences, our
measurement remains consistent with the C. Aganze et al. (2022)
predictions at the order-of-magnitude level, particularly when
accounting for the substantial uncertainties arising from small
number statistics.

Table 4 compares the space density of T5-T9 dwarfs within
the UNCOVER detection cone - including UNCOVER-BD-2 and
UNCOVER-BD-3 from A. J. Burgasser et al. (2024) - with the local
population within 20 pc (J. D. Kirkpatrick et al. 2021), as a func-
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tion of Tes and spectral type. The number density of T5-T7 dwarfs
in the UNCOVER cone extending to 2.3~2.0 kpc is substantially
lower than in the 20 pc sample, with only UNCOVER-BD-2 rep-
resenting this spectral range. Similarly, the T7 dwarf density out
to ~1.5 kpc falls significantly below solar neighbourhood values,
represented solely by UNCOVER-BD-5. In contrast, the T8-T8.9
dwarf density appears comparable to local values. This suggests
that the number density of T8-T8.9 dwarfs remains relatively con-
stant throughout the thick disc. This trend may partially reflect
the extended cooling time-scales of thick disc BDs, most of which
have evolved to late-T spectral types (e.g. fig. 5in Z. H. Zhang et
al. 2019).

5 SUMMARY AND CONCLUSIONS

We conducted a systematic search for BD candidates in the JWST
UNCOVER and MegaScience surveys. Our methodology com-
prised initial colour-based selection, followed by SED fitting to
stellar models using VOSA and to high-redshift galaxy templates
using EAZY. Through archival searches on MAST, we identified
four high-redshift galaxies via their NIRSpec spectra. Notably, the
SEDs of these four galaxies showed better fits to stellar models
than to galaxy templates, demonstrating the challenge of distin-
guishing BDs with T.i 2 900K (spectral types earlier than T5)
from high-redshift galaxies using NIRCam photometry alone.

Our analysis identified a robust T8 dwarf candidate
(UNCOVER-BD-4), a robust T7 subdwarf candidate (UNCOVER-
BD-5), and a possible L subdwarf candidate (UNCOVER-DR3-
59579) in the UNCOVER DR3 catalogues. The two T dwarfs
reside near the boundary between the Galactic thin and thick
discs. UNCOVER-DR3-59579, with a Galactic height of 2.7 kpc,
lies well within the Galactic halo. UNCOVER-DR3-59579
exhibits SED features similar to UNCOVER-BD-1. Best-fitting
LOWZ model suggesting it may be an late-L subdwarf.

In the UNCOVER field, we determine a T dwarf surface density
of 0.094arcmin~ to a limiting depth of F115W = 28.03 mag,
lower than previous predictions but consistent at the order-of-
magnitude level. We also calculated BD space number densities
within the UNCOVER detection cone. The number density of
T5-T6.9 dwarfs extending to 2.2~1.6 kpc falls substantially be-
low solar neighbourhood values. The T7 dwarf density out to
1.1kpc, while slightly higher, remains significantly lower than
local measurement. Conversely, the number density of T8-T8.9
dwarfs within the thick disc appears comparable to solar neigh-
bourhood values.

This study demonstrates the capability of JWST deep surveys
to identify distant, cool substellar objects. Spectroscopic confir-
mation and characterization of these candidates will refine dis-
tance constraints and provide crucial insights into the Galactic
distribution and properties of BDs, advancing our understanding
of substellar formation and evolutionary processes.
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APPENDIX A: HIGH-REDSHIFT GALAXIES
AND AMBIGUOUS OBJECTS

Table Al presents four spectroscopically confirmed high-
redshift galaxies and one strong photometric candidate galaxy
(UNCOVER-DR3-68341), as well as four ambiguous objects
(UNCOVER-DR3-72947, UNCOVER-DR3-3847, UNCOVER-
DR3-13700, and UNCOVER-DR3-15552) for which the
photometry cannot reliably distinguish between high-redshift
galaxies and BDs. Notably, the SEDs of the confirmed galaxies
show better fits to substellar atmosphere models than to
galaxy templates (Table Al), highlighting the limitations of
BD identification based solely on NIRCam photometry. The
NIRSpec spectra of the four confirmed galaxies are displayed in
Fig. Al, while the SEDs of the other five objects are shown in
Fig. A2.

9202 YoJeN 0} U0 150N AQ pG | L ¥8//22BEIS/ L/ PG oI0IME/SEIUW/W0D dNO-OlWaPESE//:SANY WO PAPEOIUMOQ


http://dx.doi.org/10.3847/1538-4357/ac7053
http://dx.doi.org/10.1098/rsta.2011.0269
http://dx.doi.org/10.1146/annurev.astro.46.060407.145222
http://dx.doi.org/10.1051/0004-6361:20030252
http://dx.doi.org/10.1051/0004-6361:200810395
http://dx.doi.org/10.3847/1538-4357/ad6301
http://dx.doi.org/10.3847/1538-4357/ad66cf
http://dx.doi.org/10.5281/zenodo.7313329
http://dx.doi.org/10.1086/591786
http://dx.doi.org/10.1086/324033
http://dx.doi.org/10.3847/1538-4357/ad206f
http://dx.doi.org/10.1126/science.adu0401
http://dx.doi.org/10.1103/RevModPhys.73.719
http://dx.doi.org/10.1007/s11207-010-9541-4
http://dx.doi.org/10.3847/1538-4357/acc2bc
http://dx.doi.org/10.1051/0004-6361/202243832
http://dx.doi.org/10.1017/pasa.2025.25
http://dx.doi.org/10.1088/0004-637X/743/1/50
http://dx.doi.org/10.3847/1538-4365/adc677
http://dx.doi.org/10.1051/0004-6361/201935656
http://dx.doi.org/10.3847/2041-8213/acba8b
http://dx.doi.org/10.3847/1538-4357/ad1e5f
http://dx.doi.org/10.3847/1538-4357/ad20d1
http://dx.doi.org/10.3847/1538-4357/ad76a7
http://arxiv.org/abs/2510.00111
http://dx.doi.org/10.1143/PTP.30.460
http://dx.doi.org/10.1093/mnras/stae316
http://dx.doi.org/10.1051/0004-6361/202142663
http://dx.doi.org/10.1086/307414
http://dx.doi.org/10.3847/1538-4365/abd107
http://dx.doi.org/10.1086/147589
http://dx.doi.org/10.3847/2041-8213/acfeec
http://dx.doi.org/10.3847/1538-4357/ac141d
http://dx.doi.org/10.1086/301107
http://dx.doi.org/10.3847/1538-4357/ac013c
http://dx.doi.org/10.1088/0004-637X/756/2/172
http://dx.doi.org/10.1088/2041-8205/789/1/L14
http://arxiv.org/abs/2511.01167
http://dx.doi.org/10.3847/2041-8213/ac8e5f
http://dx.doi.org/10.1051/0004-6361/201937381
http://dx.doi.org/10.1051/0004-6361/202140985
http://dx.doi.org/10.1088/1538-3873/acac53
http://dx.doi.org/10.1051/0004-6361/202449998
http://dx.doi.org/10.3847/1538-4357/adc008
http://dx.doi.org/10.3847/0004-6256/151/4/92
http://dx.doi.org/10.1088/0004-637X/750/1/74
http://dx.doi.org/10.3847/1538-4357/ad75fe
http://dx.doi.org/10.3847/1538-4357/adaf9f
http://dx.doi.org/10.3847/1538-4365/ae112e
http://dx.doi.org/10.3847/2041-8213/acba99
http://dx.doi.org/10.1093/mnras/stad1679
http://dx.doi.org/10.3847/1538-4365/ad07e0
http://dx.doi.org/10.3847/1538-4357/ada8a6
http://dx.doi.org/10.1093/mnras/sty1352
http://dx.doi.org/10.1093/mnras/stz777
https://academic.oup.com/mnras/article-lookup/doi/10.1093/mnras/stag227#supplementary-data

Two late-T dwarfs at kiloparsec distances 13

Table A1l. NIRCam photometry of four spectroscopically confirmed high-redshift galaxies (rows 1-4) and one strong photometric candidate galaxy
(row 5), as well as four ambiguous objects (rows 6-9). The X\z] is for best ATMO model in VOSA SED fitting. The Xé is for best galaxy template in EAZY
SED fitting.

UNCOVER ID RA DEC F115W F150W F277W F444W X% xE z

UNCOVER-DR3-9334 3.580667631  —30.43479796  28.37+0.19  28.32+£0.19 28.56+0.13  27.4540.08 6.7 213 719
UNCOVER-DR3—-10065  3.592419869  —30.43282806  28.52£0.12  28.814+0.18 28.68+0.09 2742+£0.04 18.0 395 6.73
UNCOVER-DR3—-12259  3.571444921  —30.42698725  29.80 £0.60 28.34+0.16 2844 +0.15 27.31£0.08 5.6 223 2.62
UNCOVER-DR3—-41096  3.569595059  —30.37322117 2844 £0.17 28.66+0.17 28.87+0.17 26.74+£0.03 244 313 7.04
UNCOVER-DR3-68341  3.466752147  —30.32039061  28.214+0.13  28.03+0.13  28.08£0.11  27.04 £ 0.03 9.3 0.3 7.69
UNCOVER-DR3—-72947  3.504801197  —30.30183467  28.93£0.19  28.60+0.22 28.83+0.15 27.73+£0.04 53 4.1 8.19
UNCOVER-DR2—-3847 3.603160115  —30.42908969  28.99 +0.41 2936 +£0.48 30.15+0.66  28.541+0.28 6.1 4.0 2.00
UNCOVER-DR3—-13700  3.616062090  —30.42332913  29.01 £0.33  29.134+0.56  29.72+0.31  28.65+0.17 1.3 194  7.30
UNCOVER-DR3-15552  3.608268145  —30.41879402  29.30 £0.28  31.62+1.59  30.20£0.36  28.81 £0.16 1.4 70.1  8.07
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