
MNRAS 549, 1–27 (2026) https://doi.org/10.1093/mnras/stag836 
Advance Access publication 2026 May 27 

JADES data release 4 – Paper I . Sample selection, observing strategy 

and redshifts of the complete spectroscopic sample 

Emma Curtis-Lake ,1 * † Alex J. Cameron ,2 * † Andrew J. Bunker ,2 * † Jan Scholtz ,3 , 4 
Stefano Carniani ,5 Eleonora Parlanti,5 Francesco D’Eugenio,3 , 4 Peter Jakobsen ,6 , 7 
Christopher N. A. Willmer,8 Santiago Arribas,9 William M. Baker ,10 Stéphane Charlot ,11 
Jacopo Chevallard ,2 Chiara Circosta,12 Mirko Curti ,13 Qiao Duan,3 , 4 Daniel J. Eisenstein ,14 
Kevin Hainline,8 Zhiyuan Ji,8 Benjamin D. Johnson,14 Gareth C. Jones ,3 , 4 Roberto Maiolino,3 , 4 , 15 
Michael V. Maseda ,16 Michele Perna,9 Pablo G. Pérez-González,9 Tim Rawle,17 Marcia Rieke ,8 
Pierluigi Rinaldi,18 Brant Robertson,19 Bruno Rodríguez Del Pino ,9 Aayush Saxena ,2 , 15 
Irene Shivaei ,9 Renske Smit,20 Sandro Tacchella ,3 , 4 Hannah Übler ,21 Giacomo Venturi ,5 
Christina C. Williams22 and Chris Willott23 

Affiliations are listed at the end of the paper 

Accepted 2026 February 20. Received 2026 February 6; in original form 2025 October 8 

A B S T R A C T 

This paper accompanies Data Release 4 of the James Webb Space Telescope ( JWST ) Advanced Deep Extragalactic Survey, 
which presents the full NIRSpec spectroscopy of the survey. We provide spectra of 5190 targets across Great Observatories 
Origins Deep Survey (GOODS)-North and GOODS-South (including the Hubble Ultra Deep Field), observed with the low- 
dispersion ( R ≈ 30 –300) prism and three medium-resolution ( R ≈ 1000 ) gratings spanning 0 . 8 < λ < 5 . 5 µm; 2654 were 
also observed with the higher resolution ( R ≈ 2700 ) G395H grating. The tiered survey design obtained � 20 h exposures for 
∼ 700 galaxies in the Deep and Ultra Deep tiers, and shallower observations ( ∼ 1 –3 h per setting) of > 4400 galaxies in the 
Medium tiers. Targets were selected from photometric redshifts or colours, with priority given to rest-UV-selected galaxies 
at z > 5 . 7 and F 444 W-selected galaxies at 1 . 5 < z < 5 . 7 . We describe the full target selection and present spectroscopic 
redshifts and success rates. In total, we obtain robust redshifts for 3297 galaxies, including 396 at z > 5 . 7 and 2545 at 
1 . 5 < z < 5 . 7 . To facilitate uniform analyses, we define ‘gold’ subsamples based on UV- and F 444 W-selection. Using the 
parent samples and redshift success rates, we construct rest-UV luminosity functions at 6 � z � 9 from the Medium- and 
Deep- JWST tiers. Our number densities agree well with previous determinations from both photometric and spectroscopic 
samples, with modest interloper fractions confirming the reliability of photometric UV-bright galaxy selections at these 
redshifts. 

Key words: methods: observational – techniques: spectroscopic – galaxies: evolution – galaxies: high-redshift –
catalogues – surveys. 
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 INTRODUCTION  

he journey from initial bold concept to construction, launch 
nd new scientific discoveries with James Webb Space Telescope 
JWST) has spanned three decades. Now, the telescope is per- 
orming exceptionally (J. Rigby et al. 2023 ; M. J. Rieke et al.
023a ). In particular, the myriad spectroscopic capabilities have 
pened up brand new discovery space for the study of early galaxy
volution. Thanks to the incredibly sensitive Near-InfraRed Spec- 
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rograph (NIRSpec; P. Jakobsen et al. 2022 ), candidate galaxies 
nhabiting the Universe within the first few billion years are being
onfirmed in record numbers, and their diverse properties are 
eing revealed. Thanks to deep spectroscopy, black holes have 
een found in the early Universe (e.g. V. Kokorev et al. 2023 ; R.
aiolino et al. 2024 ), intriguing chemical abundances have been 

dentified that are challenging to explain (e.g. A. J. Cameron et al.
023a ; M. Curti et al. 2025 ; D. Schaerer et al. 2024 ; F. D’Eugenio
t al. 2024b ; M. W. Topping et al. 2025 ), candidates identified by
IRCam that are more distant than could be identified with Hub-
le Space Telescope ( HST ) have been confirmed (e.g. E. Curtis-
ake et al. 2023 ; B. Wang et al. 2023 ; S. Carniani et al. 2024 ; M.
astellano et al. 2024 ; R. P. Naidu et al. 2026 ; J. Witstok et al.
025 ), and indications of very diverse star formation histories
This is an Open Access article distributed under the terms of the
/by/4.0/ ), which permits unrestricted reuse, distribution, and

https://doi.org/10.1093/mnras/stag836
http://orcid.org/0000-0002-9551-0534
http://orcid.org/0000-0002-0450-7306
http://orcid.org/0000-0002-8651-9879
http://orcid.org/0000-0001-6010-6809
http://orcid.org/0000-0002-6719-380X
http://orcid.org/0000-0002-6780-2441
http://orcid.org/0000-0003-0215-1104
http://orcid.org/0000-0003-3458-2275
http://orcid.org/0000-0002-7636-0534
http://orcid.org/0000-0002-2678-2560
http://orcid.org/0000-0002-2929-3121
http://orcid.org/0000-0002-0267-9024
http://orcid.org/0000-0003-0695-4414
http://orcid.org/0000-0002-7893-6170
http://orcid.org/0000-0001-5171-3930
http://orcid.org/0000-0001-5333-9970
http://orcid.org/0000-0003-4702-7561
http://orcid.org/0000-0002-8224-4505
http://orcid.org/0000-0003-4891-0794
http://orcid.org/0000-0001-8349-3055
mailto:e.curtis-lake@herts.ac.uk
mailto:alex.cameron@nbi.ku.dk
mailto:andy.bunker@physics.ox.ac.uk
https://creativecommons.org/licenses/by/4.0/


2 E. Curtis-Lake et al.

M

h  

2
 

m
g  

s  

g  

w  

G  

e  

e  

i  

2  

B  

t  

a
N  

s  

o  

a  

t  

T  

N  

M  

fi  

I  

D  

2  

3  

o  

g  

2  

a  

m
 

t  

f  

a  

(  

C  

b  

a  

u  

s  

f  

T  

w  

a
 

s  

e  

l  

t  

a  

w  

s  

t  

L  

1

s

t  

r  

m  

m  

a
 

t  

a  

h  

c  

a  

p  

s  

p  

t  

i  

c  

a

2
S

2

T  

s  

1  

E  

J  

i  

a  

a  

 

s  

c  

b  

o  

f  

t  

o  

p  

t  

t  

‘  

o  

N
 

G  

T  

d  

i  

t  

e  

i  

2 

D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/article/549/4/stag836/8696396 by U
niversity of H

ertfordshire user on 25 June 2026
ave been uncovered (e.g. K. Boyett et al. 2024 ; R. Endsley et al.
024 ; T. J. Looser et al. 2024 ; A. Covelo-Paz et al. 2025 ). 
Two of the four originally scoped science goals for the JWST
ission were ‘first light and reionization’ and ‘the assembly of 
alaxies’ (J. P. Gardner et al. 2006 ), both of which are encap-
ulated in the motivations for the JWST Advanced Deep Extra-
alactic Survey (JADES; D. J. Eisenstein et al. 2026a ). The survey
as designed to provide legacy imaging and spectroscopy in the
OODS (Great Observatories Origins Deep Survey; M. Giavalisco
t al. 2004 ) North and South fields. These fields already offer
xtensive multiwavelength coverage and some of the deepest HST
maging (G. D. Illingworth et al. 2013 ; A. M. Koekemoer et al.
013 ), including the Hubble Ultra Deep Field (HUDF; S. V. W.
eckwith et al. 2006 ). Developed through a collaboration between
he NIRCam (Near-Infrared Camera; M. J. Rieke et al. 2023a )
nd NIRSpec instrument science teams, the survey consists of 
IRCam imaging designed to enable follow-up of JWST -detected
ources with NIRSpec, while also making efficient use of parallel
bservations. JADES represents a significant fraction of the guar-
nteed time observations (GTO) of the NIRCam and NIRSpec
eams, and is the largest JWST programme in the first two cycles.
he NIRSpec component of JADES is complemented by other
IRSpec GTO programmes, such as the Wide spectroscopic tier
. V. Maseda et al. ( 2024 ) that covers a greater area over more
elds but to shallower depth, and the Galaxy Assembly NIRSpec
ntegral Field Spectroscopy survey (e.g. H. Übler et al. 2024 ; F.
’Eugenio et al. 2024a ; E. Parlanti et al. 2025 ; M. Perna et al.
025 ) which obtains detailed spatially resolved spectra over a
arcsec × 3 arcsec field. Also notable is the NIRSpec component
f the Systematic Mid-Infrared Instrument (MIRI) Legacy Extra-
alactic Survey (SMILES; S. Alberts et al. 2024 ; G. H. Rieke et al.
024 ; Y. Zhu et al. 2026 ), mainly targeting cosmic noon galaxies
nd obscured active galactic nuclei (AGNs) in the HUDF, with
ultiband MIRI imaging. 
The aim for the spectroscopic side of the JADES survey was

o compile a statistically representative sample of galaxy spectra
rom cosmic noon to well within the epoch of reionization, while
lso targetting the most distant galaxy candidates at cosmic dawn
A. J. Bunker, NIRSPEC Instrument Science Team & JADESs
ollaboration 2020 ). NIRSpec is unique in its spectroscopic capa-
ilities in that it has a multiobject mode that uses a micro-shutter
rray (P. Ferruit et al. 2022 ). Although this mode makes efficient
se of a high-degree of multiplexing, observing � 150 targets
imultaneously, decisions must be made about which galaxies
alling within the field of view will be targetted for spectroscopy.
he survey selection function is complicated but driven by the
ish to understand the star formation history of the Universe,
nd the assembly of stellar mass. 
The JADES survey is now complete and the full spectroscopic
ample is presented to the community in this paper and J. Scholtz
t al. ( 2025 , hereafter Paper II ), which collectively form Data Re-
ease 4 (DR4). 1 In this paper (Paper I), we present the target selec-
ion strategies, measured redshifts and selection success rates. In
ddition, due to the complicated nature of the selection function,
e define two subsets for statistical galaxy-evolution studies: one
elected to an apparent magnitude limit in the reddest filter, and
he other comprising high-redshift galaxies selected through their
yman break, down to an apparent magnitude limit sampling
NRAS 549, 1–27 (2026)

 Available on the JADES website https://jades-survey.github.io/ 
cientists/data.html or https://archive.stsci.edu/hlsp/jades. 
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he rest-frame ultra-violet (UV). Paper II will present the data
eduction using the GTO team pipeline and the emission line
easurements and properties. The final imaging products will be
ade available in a forthcoming Data Release 5 (B. D. Johnson et
l. 2026 ; B. E. Robertson et al. 2026 ). 
In Section 2 , we provide a brief overview of the JADES spec-

roscopic survey before describing what is new in this release
nd the design of the observing program. Section 3 then outlines
ow targets were selected, including the assembly of photometric
atalogues, the criteria used to divide targets into priority classes,
nd how MSA slitlets were allocated to targets. In Section 4 , we
resent the success rates of our target selection based on spectro-
copic redshift measurements obtained from the survey. Section 5
resents our two ‘gold’ subsamples, designed to facilitate statis-
ical galaxy evolution studies. Finally, a brief summary is given
n Section 6 . Throughout this paper, we assume a flat �CDM
osmology with H0 = 67 . 66 km s−1 Mpc−1 and �M 

= 0 . 310 and
dopt the AB magnitude system (J. B. Oke & J. E. Gunn 1983 ). 

 THE  NIRSPEC  COMPONENT  OF  THE  JADES  

URVEY  

.1 Overview 

he JADES survey consists of NIRCam imaging and NIRSpec
pectroscopy in the GOODS-S and GOODS-N fields (PIDs 1180,
181, 1210, 1286, 1287, 3215; PIs Eisenstein, Lützgendorf; D. J.
isenstein et al. 2026a , b ). The spectroscopic component of the
ADES survey consisted of a tiered strategy which, broadly speak-
ng, obtained very deep spectroscopy on a few hundred targets
nd medium-depth spectroscopy of several thousand targets, bal-
ncing depth and sample size within the available observing time.
In each of the JADES observations, simultaneous imaging and
pectroscopy were carried out with NIRCam and NIRSpec in
oordinated parallel mode 2 , with the two instruments separated
y a few arcmin in the focal plane. While in terms of JWST
perations, NIRSpec is always the prime instrument, the outline
or part of the survey was driven by desire to construct con-
iguous imaging mosaics with NIRCam. As a result, for these
bservations, NIRCam drove the location and orientation of the
ointings, which we refer to hereafter as ‘NIRCam prime’. For
he remaining observations, NIRSpec was given more freedom
o follow-up the most promising candidates; we refer to these as
NIRSpec prime’. Figs 1 and 2 show the development over time
f the footprint of the NIRCam mosaic, and the corresponding
IRSpec coverage in GOODS-S and GOODS-N, respectively. 
The original JADES spectroscopic programme, which used
TO time apportioned to the NIRSpec-IST (Instrument Science
eam), envisaged two ‘deep’ pointings in GOODS-S. For these
eep pointings, NIRSpec was prime while NIRCam was used
n parallel. The first deep pointing was planned for early in
he lifetime of JWST to test the capabilities of NIRSpec at long
xposure times. The targets were primarily selected from HST
maging, though fortunate timing 3 allowed the addition of some
Note that some observations in PIDs 1180 and 1181 consisted of NIR- 
am imaging with MIRI imaging in parallel, but this paper refers to the 
pectroscopic data release which was comprised of observations where 
IRCam and NIRSpec were operating simultaneously. 
 A late MSA re-design was required following issues with MSA shorts. 

https://jades-survey.github.io/scientists/data.html
https://archive.stsci.edu/hlsp/jades


JADES DR4 3

Figure 1. Timeline of the JADES survey footprint in GOODS-South. The outline shows the coverage of pre-existing HST data in the WFC3 F 160 W 

filter taken from the Hubble Legacy Fields K. E. Whitaker et al. ( 2019 ). The small rectangle and plus sign indicate the outline and central position of 
the Hubble eXtreme Deep Field (G. D. Illingworth et al. 2013 ). The JADES NIRCam data available for NIRSpec target selection undertaken within the 
time-frame indicated at the top of each panel is shown as indicated in the legend. NIRSpec pointings taken within the same time-frame are shown with 
the shading set by the Tier, as indicated in the legend. The regions for each pointing cover the useable NIRSpec MSA area that avoids truncated PRISM 

spectra, and indicate the area of the MSA used for target allocation. The Medium/ JWST pointings in the Oct 2022—Jan 2023 (left) panel indicate the early 
goods-s-mediumjwst pointings that constitute the subsample labelled ‘GSa’ that were included in DR3, while the Medium/ JWST pointings in the 
Sep—Dec 2023 (central) panel constitute the goods-s-mediumjwst pointings referred in the text as ‘GSb’ and are included in this current data release 
(see Section 3 for more details). The NIRSpec Deep/ HST pointing shown in the left panel comprised the DR1 release. Other than the UltraDeep/ JWST 
pointing in the central panel, all pointings in the central and right panels are included in this release for the first time. 

Figure 2. As for Fig. 1 , but showing the timeline of the JADES survey footprint in GOODS-North. As in the previous figure, the outline represents the 
footprint of prior HST WFC3 F 160 W observations combined by G. Illingworth ( 2017 ). These pointings were included in the DR3 release. 
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IRCam-selected targets (E. Curtis-Lake et al. 2023 ; B. E. Robert-
on et al. 2023 ). Spectroscopy from this goods-s-deephst 
ointing was released before the end of the proprietary time and 
resented in the first data release paper, DR1 (A. J. Bunker et al.
024 , hereafter DR1 ). The second deep spectroscopic pointing 
as planned once deep NIRCam imaging was available to enable 
ollow-up of newly identified targets (e.g. S. Carniani et al. 2024 ).
his second goods-s-deepjwst pointing (PID 1287) is pre- 
ented in full for the first time in this paper. 
In addition to the JADES GTO survey, an ultradeep spec- 

roscopic pointing was observed in GOODS-S through a GO pro- 
ramme (PID 3215, D. J. Eisenstein et al. 2026b ), which formed
art of the third JADES data release (F. D’Eugenio et al. 2025 ,
ereafter DR3 ). The ultradeep MSA footprint repeated that of 
he deephst . 
Our medium-depth observations were a combination of NIR- 
am prime and NIRSpec prime. In each field (GOODS-S and 
OODS-N), our initial observations focussed on constructing a 
ontiguous NIRCam mosaic. This had two consequences: (1) the 
osition and orientation of our NIRSpec pointings had very little 
reedom, and (2) our spectroscopic targets for these observations 
ad no available NIRCam pre-imaging. Thus, target selection for 
his mediumhst tier was based on HST photometry. In GOODS- 
, this comprised 12 pointings of goods-s-mediumhst (PID: 
180) and in GOODS-N a further 8 pointings of goods-n-
ediumhst (PID: 1181). 
Our subsequent visits, with NIRSpec as prime, went deeper in 
xposure time and consisted of an originally-planned 12 point- 
ngs (8 in GOODS-S, PID 1286, and 4 in GOODS-N, PID 1181),
esigned to observe targets selected based on the NIRCam imag- 
ng ( mediumjwst ). 
The goods-s-mediumhst observations were heavily af- 

ected by electrical short circuits in the MSA producing bright 
egions in the detector (K. Bechtold et al. 2024 ), and around two-
hirds the spectra were severely contaminated (see Appendix A 

n DR3 ). The re-observations of these were planned during a
MNRAS 549, 1–27 (2026)
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M

Table 1. Summary of the observational set-up and number of targets in each tier of the survey. 

PID Field/Tier name Selection Obs Date PRISM deptha Grating deptha G395H? Number of targetsc 
h h Pr Pr & Gr Gr-only 

GOODS-South 
1210 goods-s-deephst HST / JWST Oct-22 9.2–27.7 2.3–6.9 � 253 198 
1287 goods-s-deepjwst JWST Jan-24 & Jan-25 9.2–27.7 2.3–6.9 � 235 215 
3215 goods-s-ultradeep JWST Oct-23 16.2–50.8 18.5–37.0b 228 189 
1180 goods-s-mediumhst HST Oct-22 1.0–4.1 0.9–3.4 677 600 1 

goods-s-mediumjwst JWST Jan-23 & Oct-23 1.4–5.2 1.7–4.3 533 513 1 
1286 goods-s-mediumjwst JWST Jan-23 1.5–9.2 1.6–9.5 � 169 159 

Oct-23 1.5–9.2 1.6–9.5 � 206 193 3 
Dec-23 1.5–9.2 1.6–9.5 � 1115 997 1 

GOODS-North 
1181 goods-n-mediumhst HST Feb-23 1.7–6.8 0.9–3.4 853 711 76 

goods-n-mediumjwst JWST May-23 & May-24 0.9–7.7 0.9–7.7 � 950 892 3 

a Exposure times given are the 25th percentile and maximum value among all targets that received non-zero exposure time in the given tier. These are 
designed simply to give a sense for the depths. 
b Unlike other tiers, which had equal exposure time across all medium-resolution gratings, goods-s-ultradeep received very deep exposures in 
G395M/F290LP (values shown), somewhat shallower exposures in G140M/F070LP (values shown divided by four), and no exposure in G235M/F170LP. 
c Pr: Has Prism spectrum; Pr & Gr: Prism and grating; Gr: grating only (no Prism due to failed observation). 
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ime of the year when the spacecraft had a different roll an-
le which required the MSA configurations to be re-designed.
urthermore, since NIRCam imaging was now available, we
ecided it was better to use this time to expand the medi-
mjwst tier. Instead of repeating the initial set-up, three addi-
ional goods-s-mediumjwst pointings were designed with a
lightly modified exposure strategy (see Section 2.3 ) but using
he same target selection approach as the main mediumjwst
ointings. 

.2 What’s new in DR4 

n DR1 , we released the goods-s-deephst spectroscopy
longside our first area of NIRCam imaging (M. J. Rieke et al.
023b ), while DR2 comprised only NIRCam imaging. In DR3 ,
e released all spectra observed before September 2023, plus the
oods-s-ultradeep spectra observed in October 2023. This
ncluded a large number of short-affected exposures in goods-
-mediumhst which, despite being usable for determining red-
hifts, did not have reliable flux calibration, due to heavy contam-
nation from the bright glow from electrical short circuits in the
SA array (T. D. Rawle et al. 2022 ). 
In DR4, we release all the remaining JADES spectroscopic data
nd re-reductions of spectra previously released in DR1 and DR3
hich have been processed with the latest updates to the pipeline
nd new calibration files (see Paper II ). Since the purpose of this
ata release is to provide science-ready data products, we have
ncluded only the 677 uncontaminated spectra from the heavily
hort-affected goods-s-mediumhst field. The other 665 spec-
ra, although released in DR3 , were excluded because their flux
alibration is not considered reliable. 
In addition to re-reductions of previously released data, we
lso present several new NIRSpec pointings in DR4 that have not
ppeared in previous JADES data releases. These include 7 new
ointings (1321 Prism spectra) in the goods-s-mediumjwst
ier and the second deep pointing, goods-s-deepjwst (235
rism spectra). We note that one of the three dithers in goods-
-deepjwst failed during the initial observation window in
anuary 2024, and was re-taken in January 2025. This data release
ncludes the full planned exposure time for this tier. Additionally,
NRAS 549, 1–27 (2026)
ne of the original pointings in goods-n-mediumjwst was
kipped due to a guiding error, and the first set of re-observations
as affected by MSA shorts. The final data were re-taken in May
024. These are now included in this release, contributing 237
ew unique Prism spectra, as well as additional depth to some
reviously released spectra. 
In summary, this release includes (i) new spectra from 1794

argets, and (ii) re-reductions of previously released spectra from
425 targets, while omitting 665 short-affected spectra that had
een released in DR3 . 

.3 Observations 

he tiers, exposure times and grating/filter combinations for the
IRSpec observations are summarized in Table 1 . All observa-
ions employed a three-nod pattern for background subtraction,
here we move the targets by ±1 microshutter ( 0 . 53 arcsec ) per-
endicular to the dispersion direction. 
Our two deep tiers, goods-s-deephst (PID: 1210) and
oods-s-deepjwst (PID: 1287) shared identical observa-
ional design which employed three dither positions (‘dithers’
re spatial offsets to place spectra on different areas of the de-
ectors). At each dither, 9.3 h of exposure were obtained with
rism/Clear, providing high S/N continuum plus emission line
pectra for many sources, albeit at low spectral resolution ( R ≈
0- 300 ). The same three dither positions were then used to ob-
ain full-wavelength coverage at R ∼ 1000 , with 2.3 h of expo-
ure per dither in each of G140M/F070LP, G235M/F170LP, and
395M/F290LP, to resolve closely-spaced emission lines. Finally,
 higher spectral resolution G395H/F290LP 2.3 h exposure at
ach dither enables kinematic studies and searches for broad
mission line features from unobscured AGN in a subset of 
ources. The three dither positions were selected to maximize
arget commonality, so as to prioritize increased depth rather
han observing more targets, and were � 1 arcsecond apart from
ach other. Therefore, many targets received up to 27 h in Prism
nd 7 h in each grating. goods-s-deephst was observed in
ctober 2022 and released in DR1 . Two of the three goods-
-deepjwst dithers were observed in January 2024. The third



JADES DR4 5

w
o

 

g
2  

G
P
w
T
o  

t  

t

t
S
w  

G
h
t  

o
p  

t  

i
i
h
t  

v

o
G
G
a
N
s  

g
i
s
i  

f  

a
w

w
t
u
p  

G
T
w
O

2

A
B  

s

4

v
w
i

i
r  

t  

t  

t
e  

d
I
g
s

o
t
p  

t
p  

t  

t  

t  

t
 

g  

r  

a  

p  

t
w
t
i
h
i  

t
o
o
w  

b
 

l
s  

t

2

F
f  

‘
g
g
e  

(
s
t  

o

D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/article/549/4/stag836/8696396 by U
niversity of H

ertfordshire user on 25 June 2026
as skipped because of a guide star acquisition failure and was 
bserved a year later in January 2025. 
This release also includes data from the Cycle 2 GO pro-
ram 3215 as goods-s-ultradeep (D. J. Eisenstein et al. 
026b ). This was designed to focus on depth in Prism/Clear and
395M/F290LP. This comprised four dither positions 4 of 9.3 h in 
rism/Clear and G395M/F290LP, and 2.3 h in G140M/F070LP, 
ith no exposure in either of G235M/F170LP or G395H/F290LP. 
his covered the same pointing as goods-s-deephst , but was 
bserved one year later (October 2023) with the same top priority
argets (class 1, see Section 3.3 ), but otherwise a different priori-
ization strategy for the remaining targets. 
For our mediumhst pointings, which had NIRCam in prime, 

he NIRSpec observations comprised 12 (8) pointings in GOODS- 
outh (GOODS-North). Each pointing was observed for 2.09 h 
ith the Prism (1.73 h in GOODS-N) and 1.73 h with the
140M/F070LP, G235M/F170LP, and G395M/F290LP, with no 
igh-resolution observations. Most targets were observed in ei- 
her 1 or 2 of these pointings, but a small number fell into
verlapping regions and could be observed in multiple pointing 
airs, meaning exposure times of up to 6.8 h were obtained with
he Prism. As mentioned in Section 2.2 , 8 of the 12 pointings
n goods-s-mediumhst were affected by shorts and are not 
ncluded in this release. One pointing in goods-n-mediumhst 
ad its Prism observations lost to shorts, meaning there are 76 
argets in this tier with grating observations, but no prism obser-
ations. 
For the mediumjwst pointings with NIRSpec as prime, the 
bservations employed three dithers in each of Prism/Clear, 
140M/F070LP, G235M/F170LP, G395M/F290LP and 
395H/F290LP with 0.8 h exposures per dither in GOODS-S, 
nd marginally longer 0.86 h exposures per dither in GOODS- 
. GOODS-N was mostly observed in May 2023. Obs 8 was 
cheduled for early May 2023, but was skipped due to a failed
uide star acquisition. It was rescheduled for late May 2023 when 
t was partially completed, but some exposures failed due to 
horts, and were observed in May 2024. GOODS-S was observed 
n three main epochs. Two out of eight pointings were brought
orward to January 2023. One of these failed and was rescheduled
nd redesigned for October 2023. The remaining six pointings 
ere all observed in December 2023. 
Three supplementary goods-s-mediumjwst pointings that 
ere planned following the loss of goods-s-mediumhst data 
o shorts had a slightly different and non-uniform exposure set- 
p. Two pointings consisted of 2 dithers, while the third com- 
rised 3 dithers. Each dither was observed in Prism/Clear (1 h),
140M/F070LP, G235M/F170LP, G395M/F290LP (0.86 h each). 
hey were originally planned for January 2023, but two pointings 
ere heavily affected by MSA shorts and were re-observed in 
ctober 2023. 

.3.1 Pointing selection 

ll JADES programmes employed the eMPT software suite (N. 
onaventura et al. 2023 ) to design the MSA masks, with the ob-
ervations subsequently imported into the APT. In programmes 
 It was originally designed to be 5 positions, but as detailed in DR3 , one 
isit suffered from a bright MSA short. The re-scheduled observations 
ere re-designed following a new, high-multiplex strategy and presented 
n F. D’Eugenio et al. ( 2026 ). 

o
b
d  

t  

e  

d

n which NIRSpec was prime the eMPT’s Initial Pointing Algo- 
ithm (IPA) module was used to first find the set of pointings
hat provided the largest number of Priority Class 1 targets in
he input catalogue (described in Section 3 ) that it was possible
o observe simultaneously at the assigned roll angle. The full 
MPT suite was used to locate the optimal subset of three nearby
ithered pointings that provided the best target coverage overall. 
n choosing the final dithered pointings, consideration was also 
iven to the parallel NIRCam exposures achieving good PSF pixel 
ampling. 
In programmes in which the NIRCam imaging was the primary 
bjective (1180 and 1181) the starting points for NIRSpec were 
he pointings dictated by the nominal NIRCam mosaic of each 
rogram which was designed to span the various detector gaps in
he camera. However, by allowing each of the baseline NIRCam 

ointings in the mosaic to differ from its nominal position by up
o ±0 . 5 arcsec and each gap-spanning offset to overshoot by up
o 1.0 arcsec, enough leeway was given to the NIRSpec pointings
o enable the IPA to optimize the final NIRSpec pointings within
he permissible range. 
The eMPT software ensured that the Prism spectra of the tar-
ets did not overlap on the detectors. The same MSA configu-
ation was used for the gratings, and their longer spectra were
llowed to overlap. This was done in the expectation that the
rism spectra can be used to identify lines arising from the actual
arget rather than spectral overlap. Certain high-priority targets 
ere protected from overlaps in the Grating exposures by closing 
he shutters in the Grating MSA mask containing lower prior- 
ty targets whose Grating spectra overlapped with that of the 
igher priority target. In goods-s-deephst all targets of prior- 
ty classes 1 through 5 were cleared of overlapping lower priority
argets. In all subsequent programmes, this rule was simplified to 
nly the Grating spectra of priority class 1 targets being purged of 
verlapping spectra. There were therefore fewer objects observed 
ith the Gratings than observed with Prism, as indicated in Ta-
le 1 . 
We caution the reader that many grating spectra of objects in

ower priority classes do feature emission lines from overlapping 
pectra, and care should be taken to ensure these are not misin-
erpreted. 

.3.2 Exposure time distribution 

ig. 3 shows the breakdown of exposure times across the 
ull JADES survey. For visual clarity, it is divided into the
Medium’ tiers (which include goods-s-mediumhst , 
oods-n-mediumhst , goods-s-mediumjwst , and 
oods-n-mediumjwst ; top panel) which have typical 
xposure times of texp � 10 , 000 s (2.8 h) and ‘Deep’ tiers
 goods-s-deephst , goods-s-deepjwst , and goods- 
-ultradeep ; bottom panel) which have typical exposure 
imes of 10 000 s � texp � 230 000 s (3–60 h). We note that some
bjects have shorter exposure times than a single dither because 
bservations within the nodding pattern were rejected due to 
ackground shutters being contaminated by other galaxies, or 
ue to shutters in the slitlet that failed to open. We also note
hat there are 54 targets in the Medium tiers whose multiple
xposures add up to texp > 15 000 s, beginning to approach the
epths of the Deep tiers. 
MNRAS 549, 1–27 (2026)
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M

Figure 3. Histogram of exposure times from the full JADES survey. The 
top panel shows exposure times from the ‘Medium’ tiers (see the text for 
description). The solid line shows exposures in the Prism/Clear mode. 
The dashed line shows the exposure time in each medium resolution ( R ∼
1000 ) gratings (note that these targets received the given exposure time in 
each of G140M/F070LP, G235M/F170LP, G395M/F290LP to cover the full 
wavelength range). The dotted line shows the exposure time in the high 
resolution ( R ∼ 2700 ) grating G395H/F290LP. The lower panel shows the 
same, but for the JADES ‘Deep’ tiers where for goods-s-ultradeep , 
the R ∼ 1000 grating observations are only taken with G395M/F290LP. 
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Table 2. Survey areas probed for each Tier and field. goods-s- 
mediumjwst is also reported for the early and late stages of the observa- 
tions, labelled GSa and GSb respectively, which refer to the observations 
taken pre- and post-September 2023 respectively (see Section 3 for more 
details). JWST -based area refers to the area with NIRCam coverage at the 
time of NIRSpec target selection. 

Field/Tier name Area JWST -based 
/arcmin2 area (per cent) 

goods-s-deepjwst 7.056 100.0 
goods-s-deephst 7.056 93.5a 
goods-s-ultradeep 7.056 100.0 
goods-s-mediumhst 25.284 0.0 
goods-n-mediumhst 24.230 0.0 
goods-n-mediumjwst 25.886 93.5 
goods-s-mediumjwst full 48.831 94.6 

GSa 14.186 100.0 
GSb 44.818 94.1 

a Although the original mask design was performed using HST -only data, 
with 0 per cent JWST -based area, NIRCam data was available at the 
stage of mask re-design, and this value reports the percentage NIRCam 

coverage at that time (see DR1 for more details). 
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5 We note that the numbers of available targets noted in Table 8 for 
deephst are smaller than those reported in DR1 . This is because here we 
use the smaller projected area of available NIRSpec MSA real-estate that 
excludes unusable area between MSA quadrants and areas that would 
produce truncated spectra. The area used to estimate available targets in 
DR1 was simply defined by the projection of the outer four corners of the 
MSA quadrants. 
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.4 Survey area 

he complicated overlapping nature of the pointings (see
igs 1 and 2 ) means that the total survey area is non-trivial to
ompute. We provide the area within the outline defined by the
ootprint of useable MSA real-estate of each pointing contribut-
ng to a given tier in a given field. This information is provided in
able 2 . 

 TARGET  SELECTION  

ll tiers of the NIRSpec component of the JADES survey em-
loyed the multi-object spectroscopy (MOS) mode with NIRSpec.
his affords more sensitive spectroscopy than that provided by
he NIRCam and NIRISS (Near Infrared Imager and Slitless Spec-
rograph) grisms, but requires targets to be identified within the
eld of view prior to observations. We prioritized catalogues ei-
her from HST or JWST /NIRCam using tier-specific prioritization
chemes, all following the same guiding principle: the rarest,
NRAS 549, 1–27 (2026)
ighest redshift objects were given the highest priority, while
ower redshift galaxies with higher number densities were as-
igned to lower priority classes. Some rare classes of lower red-
hift objects were promoted to higher classes than assigned to
he general galaxy population to increase their chances of being
elected, but the final allocations were determined by the eMPT
oftware (N. Bonaventura et al. 2023 ). 
The prioritization scheme for deephst was presented in DR1 ,
hile DR3 first presented the scheme for the mediumjwst ,
ediumhst and ultradeep tiers. Here, we introduce the
cheme for deepjwst , as well as some changes to the medi-
mjwst prioritization scheme as implemented in the GOODS-S
ointings taken after September 2023. However, for completeness
e include the prioritization schemes for all tiers in Tables 3 –8 .
n these tables, we also provide the fraction of all available targets
ithin each NIRSpec pointing for which spectra were obtained 5 
s well as the redshift success rates (see Section 4 ). 
In this section, we first describe the catalogues used for pri-
ritising targets for all post-September 2023 observations (Sec-
ion 3.1 ). We then give an overview of the deepjwst and medi-
mjwst prioritization schemes (Section 3.2 ). Finally, we describe
ertain criteria in more detail for classes 1–7 in Sections 3.3 and
.4 , such as the criteria used in the high-redshift searches by K.
. Hainline et al. ( 2024a ) and R. Endsley et al. ( 2024 ), as well as
ur own dropout and photometric redshift criteria. 

.1 Base catalogues for post September 2023 
edium/ JWST and (Ultra-)Deep/ JWST pointings 

he depth of the NIRCam imaging and its high spatial resolution
osed significant challenges to catalogue creation. In particular,
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Table 3. Target prioritization categories for Deep/ JWST . 

Priority Redshift Criteria Targets Success rate 
(possible 

targets /MSA) 
Success 
(per cent) 

Interloper 
(per cent) 

1 z > 10 mUV < 29 . 5 (V.I. Class = 0)a 8 (8) 57 0b 
1.1 z > 10 mUV < 29 . 5 (V.I. Class = 1)a 2 (7) 50 0 
2 z > 8 mUV < 29 . 5 13 (65) 54 23 
3 z > 8 29 . 5 < mUV < 30 . 5 or 1 (30) 0 0 

mUV > 3 σ
3.1 z > 5 . 7 Rare targetsc,e 2 (8) 100 0 
4 5 . 7 < z < 8 mUV < 27 . 5 1 (8) 100 0 
5 z > 2 mAB < 22 . 5 0 (1) – –
6.1 5 . 7 < z < 8 27 . 5 < mUV < 29 17 (111) 59 12 
6.2 5 . 7 < z < 8 . 5 29 < mUV < 30 11 (69) 36 9 
7.1 4 . 5 < z < 5 . 7 Rare targetsd,e 0 (0) – –
7.2 3 . 5 < z < 4 . 5 ’ 0 (1) – –
7.3 2 . 5 < z < 3 . 5 ’ 0 (2) – –
7.4 1 . 5 < z < 2 . 5 ’ 0 (8) – –
7.5 4 . 5 < z < 5 . 7 F 444 W < 27 . 5 3 (36) 33 33 
7.6 3 . 5 < z < 4 . 5 F 444 W < 27 . 5 18 (133) 89 5.6 
7.7 2 . 5 < z < 3 . 5 F 444 W < 27 . 5 26 (264) 92 3.8 
7.8 1 . 5 < z < 2 . 5 F 444 W < 26 . 5 11 (191) 73 18 
7.9 1 . 5 < z < 2 . 5 26 . 5 < F 444 W < 27 . 5 12 (158) 83 8.3 
8.0 and 8.1 z > 1 . 5 F 444 W < 29 mag or S/N(H α) > 20 50 (2053) 54 0 
8.2 z < 1 . 5 F 444 W < 29 mag 31 (1378) 55 16 
8.3 No redshift cut F 444 W < 30 24 (2221) 33 –
9 – 5 (257) 20 –

a Visual inspection (V.I.) Class = 0 are the most robust candidates, while V.I. Class = 1 are less robust. 
b We remove one target, 183349, from our success rate calculation. This object is the companion of the z = 14.3 galaxy (see S. Carniani et al. 2024 ). 
It was known to be low redshift (clearly does not drop out in blue filters), but we assigned it as priority 1 to ensure it got a spectrum since we felt it 
necessary to robustly study the z = 14.3 galaxy. This target has z = 3 . 476 
c Rare targets includes: L.E.e (Fline ≥ 10−17 . 3 ), very blue sources from M. W. Topping et al. ( 2024 ), candidate AGN, and sources with ALMA detections. 
d Rare targets includes: L.E.e (Fline ≥ 10−17 . 8 ), candidate quiescent galaxies, candidate AGN (including sources with X-ray detections), and sources with 
ALMA detections. 
e Strong line emitters (L.E., units erg cm−2 s−1 ) were selected based on measurements from FRESCO or MUSE, or targets with a F410M excess.’ 
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ur JADES spectroscopy targets galaxies from cosmic noon to 
ithin the epoch of reionization which span a significant range 
f sizes and morphologies. The final mosaics and catalogues ac- 
ommodate this diversity and are presented in B. D. Johnson et al.
 2026 ) and B. E. Robertson et al. ( 2026 ), respectively. However,
he imaging reduction and catalogues available at the time of 
IRSpec target selection were evolving as more NIRCam imaging 
ecame available, and as data reduction and catalogue detec- 
ion/deblending methods were being refined. Here, we describe 
he construction of the catalogues used as input to the eMPT for
nal target selection for the ultradeep and deepjwst point- 
ngs, as well as nine of the mediumjwst pointings in GOODS-S. 
he NIRCam catalogues available for these selections benefited 
rom several improvements relative to those used for DR1 and 
R3 , including improved object-level segmentation and more 
eliable total flux estimates based on Kron apertures. 
The NIRCam base catalogue used to select NIRSpec tar- 
ets was constructed using deep detection images built from 

tacked, inverse -variance -weighted signal-to-noise ratio mosaics 
rom available λ > 2 . 5µm images. Subsequent source deblending 
mployed stacked mosaics constructed from NIRCam filters near 
≈ 2µm, allowing for small, irregular galaxies at high-redshift 
o be isolated. We also exploited the high-redshift searches of 
. N. Hainline et al. ( 2024a ) and R. Endsley et al. ( 2024 ) that
mployed catalogues constructed with source deblending that 
as optimized for identifying small, faint, high-redshift galaxies 
hat were, at the time, occasionally missed (either not detected 
r not sufficiently deblended from nearby objects) in the main 
atalogue. 
We first concatenated the K. N. Hainline et al. ( 2024a ) and R.
ndsley et al. ( 2024 ) sources into a single catalogue, maintaining
arget centroid and redshift information from the K. N. Hainline 
t al. ( 2024a ) catalogue whenever there was a match between the
wo within 2 arcsec . This concatenated catalogue supplemented 
nd replaced objects in the base catalogue if there was a match
ithin 2 arcsec. This hybrid catalogue was then further sup- 
lemented with HST -based targets from the catalogue that was 
onstructed prior to NIRCam imaging in the region, the creation 
f which is described extensively in DR1 and DR3 . Objects from
he HST -based catalogue were added if there was no match to
he NIRCam catalogue within a radius of 2 arcsec. This extended
he NIRSpec target list to areas beyond the NIRCam coverage at
he time, and also allowed it to be supplemented with possible
ST -detected sources that did not meet the detection criteria 
rom the NIRCam-based catalogues. 
For information on the underlying catalogues used to popu- 

ate NIRSpec target lists in GOODS-S pre-September 2023, and 
OODS-N, please see DR1 and DR3 . 
As described above, the NIRCam catalogues were constantly 

mproving over the course of the survey. For simplicity, Table 4
eparates the mediumjwst target statistics by field (GOODS- 
 and GOODS-N) and further sub-divides GOODS-S into early 
MNRAS 549, 1–27 (2026)
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Table 5. Comparative success rates between ‘GSa’ (prior to September 2023) and ‘GSb’ (after September 2023) from Medium/ JWST in GOODS-S. See 
Table 4 for priority class descriptions. 

GSa GSb 

Priority No. Succ. (per cent) Interlop. (per cent) No. Succ. (per cent) Interlop. (per cent) 
7.5 15 67 20 40 78 10 
7.6 44 64 18 110 80 4 
7.7 68 82 12 188 84 6 
7.8 58 72 7 148 88 5 

Table 6. Target prioritization categories for 3215 ‘UltraDeep’. 

Priority Redshift Criteria Targets Success rates 
(possible targets /MSA) Success (per cent) Interloper (per cent) 

1.1 z > 11 mAB < 30 4 (4) 100a –
1.2 z > 11 mAB < 30 and less reliable phot- z 0 (1) – –
2.1 10 < z < 11 mAB < 30 0 (4) – –
2.3 8 < z < 10 mAB < 30 6 (18) 83 0 
2.4 8 < z < 10 mAB < 30 and less reliable phot- z 2 (6) 0 0 
3.1 rare objectsb 5 (22) 60 0 
3.2 rare objectsc 4 (21) 75 0 
4.1 7 < z < 8 mAB < 30 from Endsley et al. 

5 . 7 < z < 8 mAB < 28 . 5 from other phot- z 3 (50) 100 0 
4.2 5 . 7 < z < 7 mAB < 30 from Endsley et al. 8 (44) 25 63 
5.1 4 < z < 5 . 7 mAB < 28 15 (145) 60 20 
5.2 4 < z < 5 . 7 mAB < 29 23 (250) 56 22 
6.1 5 . 7 < z < 8 28 . 5 < mAB < 30 14 (173) 0 57 
6.2 4 < z < 5 . 7 mAB < 30 29 (694) 24 38 
7.1 2 . 5 < z < 4 25 < mAB < 28 15 (305) 93 0 
7.2 2 . 5 < z < 4 28 < mAB < 29 12 (294) 67 0 
7.3 1 . 5 < z < 2 . 5 25 < mAB < 28 14 (446) 86 0 
7.4 1 . 5 < z < 2 . 5 28 < mAB < 29 15 (426) 40 0 
7.5 z > 1 . 5 29 < mAB < 30 17 (962) 24 0 
8.1 z < 1 . 5 25 < mAB < 28 21 (931) 48 9.5 
8.2 z < 1 . 5 28 < mAB < 29 7 (461) 14 29 
8.3 z < 1 . 5 29 < mAB < 30 5 (612) 0 80 
9 class 9 objects in deephst 9 (648) 11 –

a Class 1.1 targeted four objects from 1210 which had known redshifts. 
b Rare objects includes: blue UV slopes, AGN 7 < z < 12 , MIRI z > 7 , X-ray z > 4 , medium-band log (line flux/ erg cm−2 s−1 ) > −18 . 3 . 
c Rare objects includes: ALMA, MIRI z < 7 , AGN 4 < z < 7 , medium-band log (line flux/ erg cm−2 s−1 ) < −18 . 3 
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GSa) and late (GSb, post September 2023) observations. This 
eparation highlights changes to the prioritization strategy of 
he highest priority targets over time and reflects differences in 
arget number densities due to updates in the underlying base 
atalogue. These changes mostly affected photometric redshift 
uality (see Section 4.3.2 ) and total F 444 W flux estimates for Class
 (see Section 3.4 ). 

.2 Prioritization overview 

.2.1 Deep/ JWST priorities 

n the deepjwst portion of the survey, the top priority class is
ccupied by the highest redshift candidates ( z > 10 ). The most
obust of these, based on visual inspection, were used to optimize 
he pointing (Class 1), while candidates deemed less robust on 
isual inspection were placed in Class 1.1 and were assigned 
hutters if possible after the pointing was set. One object at zspec =
 . 475 was placed in Class 1 as, in projection, it lay very close to
ur best z ≈ 14 candidate and its spectrum was valuable to the
nalysis of that target (see S. Carniani et al. 2024 ). 
We chose to centre the pointing on the lower portion of the
IRCam mosaic (see Fig. 1 , right panel) which benefitted from
ery deep imaging, and coverage from multiple medium band 
lters within the JADES Origins Field (JOF D. J. Eisenstein et al.
026a ). This was following a search of all high-redshift candidates
ver the field while assessing their predicted NIRSpec PRISM 

ignal-to-noise, and finding several promising candidates within 
hat pointing. 
The second and third priority classes were populated with 

 > 8 candidates based on their apparent magnitude in a filter
ampling the rest-frame UV (see Table 3 ). Our primary aim for
hese classes was redshift identification. 
We then turned our focus to 5 . 7 < z < 8 galaxies. We up-
eighted candidates with rare properties, such as exceptionally 
trong emission lines, very blue β slopes, candidate AGN and 
ources with ALMA detections, or strong line emitters identi- 
ed from MUSE or FRESCO (M. V. Maseda et al. 2020 ; P. A.
esch et al. 2023 ). These unusual objects were placed in priority
lass 3.1. This is important because objects like these with such
ow number densities might never be assigned a shutter other- 
ise. Priority Class 4 was intended to supply spectra with a high
MNRAS 549, 1–27 (2026)
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M

Table 7. Target prioritization categories for Medium/ HST . 

Priority Redshift Criteria Unique allocated targets Success rate 
(possible targets /MSA 

coverage) 

GS GN 

Success 
(per cent) 

Interloper 
(per cent) 

1 z > 5 . 7 F 160 W < 27 . 5 ; V.I. Classa 0 23 (40) 25 (30) 90 6 
2.0 z > 5 . 7 F 160 W < 27 . 5 ; V.I. Class 1 

27 . 5 < F 160 W < 29 ; V.I. Classes 0, 1 48 (135) 16 (40) 61 11 
3.0 1 . 5 < z < 5 . 7 Rare target (e.g. Qui., AGN, ALMA) 8 (23) 12 (20) 85 5 
3.5 1 . 5 < z < 5 . 7 F 160 W < 23 . 5 11 (122) 26 (106) 100 0 
4.1 4 . 5 < z < 5 . 7 F 160 W < 25 . 5 6 (23) 3 (16) 33 33 
5.1 4 . 5 < z < 5 . 7 F 160 W < 27 33 (116) 41 (97) 55 10 
6.1 4 . 5 < z < 5 . 7 S / N (H α) > 15 22 (85) 5 (16) 26 22 
4.2 3 . 5 < z < 4 . 5 F 160 W < 25 . 5 11 (57) 16 (37) 48 19 
5.2 3 . 5 < z < 4 . 5 F 160 W < 27 51 (236) 54 (154) 64 10 
6.2 3 . 5 < z < 4 . 5 S / N (H α) > 15 23 (162) 10 (24) 55 9 
4.3 2 . 5 < z < 3 . 5 F 160 W < 25 . 5 45 (248) 37 (137) 80 10 
5.3 2 . 5 < z < 3 . 5 F 160 W < 27 54 (481) 65 (282) 70 9 
6.3 2 . 5 < z < 3 . 5 S / N(H α) > 15 22 (240) 9 (39) 55 10 
4.4 1 . 5 < z < 2 . 5 F 160 W < 25 . 5 41 (427) 82 (370) 87 2.4 
5.4 1 . 5 < z < 2 . 5 F 160 W < 27 63 (698) 98 (603) 58 8 
6.4 1 . 5 < z < 2 . 5 S / N(H α) > 15 21 (395) 4 (62) 24 8 
7 z > 1 . 5 Has GAIA2 coords and F 160 W > 23 . 5 76 (3504) 72 (814) 39 1.4 
7.5 z < 1 . 5 Has GAIA2 coords 23 . 5 < F 160 W < 27 77 (2224) 165 (1679) 34 11 
7.6 z < 1 . 5 Has GAIA2 coords F 160 W > 27 26 (1533) 27 (496) 9 9 
8 Any z Anything else with F 160 W > 23 . 5 16 (1947) 86 (1075) 51 —

a Targets were assigned one of the following visual inspection (V.I.) classes: (0) Most compelling, (1) Plausible z > 5 . 7 , but less compelling, (2) Real object 
but likely z < 5 . 7 , ( −1) Reject. 
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/N in emission lines (H α[S / N ] � 25 when within the detector
avelength range, H β[S / N ] � 10 otherwise) within 5 . 7 < z < 8 ,
hich set the apparent magnitude limit following a conversion of 
est-UV absolute magnitude to predicted H α flux using the R. C.
ennicutt & N. J. Evans ( 2012 ) star formation rate conversions. 
The fifth priority class was intended to build a small sam-
le of bright galaxies at z > 2 with high S/N in the contin-
um across the entire survey but contained no galaxies in
eepjwst . 
The sixth priority class captured fainter targets at z > 5 . 7 for
hich we still expect to be able to derive a redshift. 
Priority class seven represents the main bulk of the interme-
iate redshift galaxy sample for which galaxies were divided into
edshift bins between 4 . 5 < z < 5 . 7 and 1 . 5 < z < 4 . 5 in bins of
z = 1 . Class 7 represents a class designed to amass a statistically
seful sample across all tiers of the survey. It was intended for
tudying galaxy mass assembly from cosmic-noon to the end of 
he epoch of reionization. Within deepjwst , our aim was to tar-
et the lower-mass end of galaxies at these redshifts, in contrast
o the shallower tiers. 
Galaxies at these redshifts identified as likely quiescent, or

ikely AGN from MIRI/X-ray detections (J. Lyu et al. 2024 ) are
laced first in descending redshift order before assigning shut-
ers to the general galaxy population, which was also ordered
y decreasing redshift. However, the low target density of rare
argets in classes 7.1–7.4 meant that no targets were assigned
o shutters in deepjwst . For the remaining classes (7.5-7.9) a
imple magnitude limit was set based on the F 444 W magnitude,
he reddest filter, to better approach a mass-limited sample. The
owest redshift bin ( 1 . 5 < z < 2 . 5) was split into two with the
righter targets being placed first. We note that the F 444 W filter
NRAS 549, 1–27 (2026)
ains higher and higher contributions from young stellar popula-
ions (or nebular emission) with increasing redshift, leading to a
election function approaching a limit influenced heavily by the
urrent SFR (rather than just stellar mass) in the highest redshift
in. Additionally, bursty star formation histories at high redshifts
an lead to large variations in F 444 W flux (C. Simmonds et al.
025 ; B. Wang et al. 2025 ), further complicating the selection as a
unction of stellar mass. 
Classes eight and nine represent the filler classes, where we

arget fainter galaxies than captured in higher classes, or lower
edshift objects. 
The priority class criteria with numbers of targets are presented

n Table 3 . 

.2.2 Medium/ JWST priorities 

he prioritization scheme for mediumjwst follows that of 
eepjwst very closely, only with shallower magnitude limits
hat take account of the shorter exposure times, as indicated in
able 4 . However, the mediumjwst pointings were taken over a
ear baseline and the scheme changed subtly over this time: 

(i) The highest priority class has a lower redshift limit (see
ection 3.3.5 for more specifics as this changed over the course
f the survey). 
(ii) A galaxy overdensity ( z ∼ 7 . 3 ) was identified and included

n the top priority class in some pointings. 
(iii) Some rare galaxies were up-weighted to class 5 (rather

han class 3.1 in deepjwst ) that would otherwise have sat in
lasses 7.1–7.4 to increase the likelihood that they were assigned
 shutter. 
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Table 8. Target prioritization categories for PID 1210 Deep/ HST . The HST and JWST entries for each class denote the different priority criteria whether 
the source was primarily selected from JWST or HST (see the text for details). The number of targets per MSA footprint were estimated from the full 3.6 
arcmin × 3.4 arcmin field of view. 

Priority Redshift Criteria Targets Success a Interloper 
(possible/MSA) rate fraction 

1 z > 8 . 5 F160W < 29 ( HST ) 
mUV < 29 . 5 ( JWST ) 6 (6) 83 per cent 0 per cent 

V.I. Class 0 
2 z > 8 . 5 F 160 W< 29 ( HST ) 

mUV < 29 . 5 ( JWST ) 2 (3) 50 per cent 0 per cent 
V.I. Class 1 

z > 8 . 5 F 160 W> 29 ( HST ) 
3 30 . 5 < mUV < 29 . 5 ( JWST ) 3 (4) > 33 per cent b < 33 per cent b 

V.I. Class 1,0 
5 . 7 < z < 8 . 5 MUV < ? ( HST ) 

4 6 < z < 8 . 5 mUV < 27 . 5 ( JWST ) 20 (44) 80 per cent 5 per cent c 
2 < z < 5 . 7 F 160 W< 23 ( HST ) 

5 z > 2 any filter < 22 . 5 ( JWST ) 5 (14) 100 per cent 0 per cent 
5 . 7 < z < 8 . 5 F160W < 29 ( HST ) 

6.1 5 . 7 < z < 8 . 5 ( F 105 W< 29 | F 150 W< 29 ) ( JWST ) 9 (57) 89 per cent 11 per cent 
5 . 7 < z < 8 . 5 F 160 W> 29 ( HST ) 

6.2 5 . 7 < z < 6 . 5 F 444 Wd < 27 . 5 ( JWST ) 7 (53) 57 per cent 29 per cent 
7.1 4 . 5 ≤ z < 5 . 7 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 1 (2) 0 per cent 0 per cent 
UVJ; X-ray sources 

7.2 3 . 5 ≤ z < 4 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 1 (4) 100 per cent 0 per cent 
UVJ; X-ray sources 

7.3 2 . 5 ≤ z < 3 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 0 (9) – –
UVJ; X-ray sources 

7.4 1 . 5 ≤ z < 2 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 1 (7) 100 per cent 0 per cent 
UVJ; X-ray sources 

7.5 4 . 5 ≤ z < 5 . 7 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 23 (139) 78 per cent 9 per cent 
7.6 3 . 5 ≤ z < 4 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 31 (298) 74 per cent 7 per cent 
7.7 2 . 5 ≤ z < 3 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 45 (540) 78 per cent 7 per cent 
7.8 1 . 5 ≤ z < 2 . 5 F 160 W< 29 ( HST ); F 444 W 

d < 27 . 5 ( JWST ) 47 (816) 75 per cent 6 per cent 
8.1 1 . 5 ≤ z < 5 . 7 F 160 W> 28 . 5 , AND has GAIA2 coords ( HST ) 20 (1017) 45 per cent 0 per cent 

27 . 5 < F 444Wd < 29 ( JWST ) 
8.2 z < 1 . 5 24 . 5 < F 160 W< 29 , AND has GAIA2 coords ( HST ) 17 (449) 47 per cent 24 per cent 

F 444 W 

d < 29 ( JWST ) 
8.3 z < 1 . 5 F 160 W> 29 , AND has GAIA2 coords ( HST ) 3 (165) 0 per cent 0 per cent 
9 Fillers (not deliberately rejected) 12 (812) 8.3 per cent —

a The success rate is the fraction of galaxies targeted who had a spectroscopic redshift measured within �z = 0 . 1 of the predicted redshift interval for 
that priority class. Galaxies lying outside this range are classed as interlopers. 
b The spectrum of object 9992 is Class 3 is ambiguous and may show two sources, a low-redshift galaxy at z = 1 . 962 and hints of a second galaxy at z > 9 . 
c One target in Class 4 for which we did not get a good spectrum, 10035328, is a star (with a proper motion of 0.16 arcsec between HST /WFC3 and 
NIRCam), and we class it as an interloper. 
d Denotes photometry derived from Kron apertures. 

3

3

F
m
c
H  

l  

f
P  

o

6

h
s

p
b  

p  

a
v  

f  

s
fl  

t
7  

1  

D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/article/549/4/stag836/8696396 by U
niversity of H

ertfordshire user on 25 June 2026
.3 Classes 1–6; high-redshifts and rare galaxies 

.3.1 Independent searches for high-redshift galaxies 

or NIRSpec pointings taken after September 2023 (9 out of 15 
ediumjwst pointings and deepjwst 6 ), the highest priority 
lasses were primarily populated with sources identified in K. N. 
ainline et al. ( 2024a ) and R. Endsley et al. ( 2024 ). K. N. Hain-
ine et al. ( 2024a ) identify high-redshift ( z > 8 ) galaxy candidates
rom photometric redshifts derived using eazy (G. B. Brammer, 
. G. van Dokkum & P. Coppi 2008 ) with an updated template set
ptimized to high-redshift galaxy candidates. Their selection im- 
 This is also true for the ultradeep observations, but we focus 
ere on describing deepjwst and updated mediumjwst prioritization 
chemes, since ultradeep was described in DR3 . 

u
(  

p
 

l  
oses signal-to-noise criteria requiring at least two photometric 
ands with S/N > 5 , an integrated probability for z > 7 above 70
er cent, and, if a low-redshift solution exists, the solution has
 �χ2 = χ2 

(min ,z< 7) − χ2 
min greater than 4. These targets were di- 

ided between classes 1 and 3 in deepjwst and classes 1b and 3b
or mediumjwst , based on their apparent magnitude in a filter
ampling the rest-frame UV (the brighter of F 150 W or F 200 W 

uxes). R. Endsley et al. ( 2024 ) employ Lyman-break colour selec-
ions to identify high-redshift galaxy samples. For galaxies at z ∼
- 9 they require F 090 W − F 115 W > 1 . 5 ;F 115 W − F 200 W <

 . 2 ;F 090 W − F 115 W > F 115 W − F 200 W + 1 . 5 . However, we
se their photometric redshift estimates, derived using beagle 
J. Chevallard & S. Charlot 2016 ), to divide the objects between
riority classes. 
In goods-s-deepjwst , z > 10 candidates from K. N. Hain-

ine et al. ( 2024a ) and R. Endsley et al. ( 2024 ) were selected for
MNRAS 549, 1–27 (2026)
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riority Class 1. These samples were supplemented with addi-
ional high-redshift candidates identified from the base NIRCam
atalogue, which were assigned to priority Class 2 and lower in
eepjwst , and to the highest priority classes in mediumjwst .
or the base catalogue (remaining NIRCam targets in the JADES
atalogue not contained within the K. N. Hainline et al. 2024a
r R. Endsley et al. 2024 high-redshift searches), the sources
ere either identified from a Lyman-break dropout selection
Section 3.3.2 ), or using photometric redshifts derived from both
azy (G. B. Brammer et al. 2008 ) and beagle (J. Chevallard & S.
harlot 2016 ) described in Section 3.3.3 . 

.3.2 Base catalogue dropout criteria 

or the dropout selection we employed permissive criteria with a
elatively small drop in flux between detection and dropout bands
which cover wavelengths bluer than the redshifted Lyman- α
reak which are subject to high IGM absorption), while also
onsidering the spatially varying depth of NIRCam imaging. The
epth varies significantly over the GOODS-S field thanks to the
lanned two-tier imaging strategy with the deepest region over-
apping the Hubble Ultra-deep field (S. V. W. Beckwith et al. 2006 ).
he NIRCam parallels of the JADES Origins Field and Deep/HST
ointings (GO 3215, 1210 parallels D. J. Eisenstein et al. 2026b )
urther contribute to the non-uniform depth across GOODS-S. 
To take account of these depth variations, we define break
trength compared to the faintest measurable magnitude using
he 3 σ limiting depth in the dropout band. Specifically we apply
he following selection criteria: 

in [ mdrop , m3 σ lim ] −mdet > 0 . 8 
mdet −mdet+1 < 0 . 4 

ere, mdrop is the apparent magnitude in the dropout filter, m3 σ
lim 

s the 3 σ limiting magnitude, and mdet , mdet+1 are the apparent
agnitudes in the first and second filters redward of the Lyman-
break, respectively. The second colour cut is employed to ex-
lude very red low-redshift galaxy interlopers. We use 0.3 arcsec
iameter aperture photometry, which optimizes S/N in the colour
cross the Lyman-break, while roughly approximating the open
rea of a single MSA shutter. 
The permissive criteria are intended to avoid biasing the sam-
le against redder, intrinsically high-redshift galaxies with mod-
st observable Lyman breaks (relative to the imaging depths),
hile relying on visual inspection to reject obvious low-redshift
ontaminants. 
F 115 W (or higher) dropouts ( z ∼ 9 ) were distributed between
lasses 2 and 3 based on their apparent magnitude limits, while
 090 W dropouts ( z ∼ 7 ) were distributed between Classes 4 and
 (though see Section 3.3.5 for use of F 090 W dropouts at higher
riority for pointing selection). 

.3.3 Base catalogue photometric redshift criteria 

hen including high-redshift galaxy candidates from photomet-
ic redshift estimates we separated objects into ‘robust’ and ‘pos-
ible’ categories. 
To be characterized as ‘robust’, an object was required to meet
everal criteria: 

(i) The eazy -derived photometric redshift exceeds the limit for
he relevant class. 
(ii) This estimate agrees with the 95 per cent credible interval
f either the primary or secondary peak in the beagle -derived
NRAS 549, 1–27 (2026)
edshift posterior probability distribution, or the difference in
eagle and eazy redshift is �z < 0 . 1 . 
(iii) The integrated posterior probability derived from beagle
xceeds 0.9 for z > 6 when selecting galaxies at z > 8 (or z > 4
hen selecting galaxies at 5 . 7 < z < 8 ). 
(iv) Objects with redshift quality, as defined by equation (8) of 
. B. Brammer et al. ( 2008 ), with value ≥ 30 are excluded. This
imit rejects imaging artefacts in the catalogue that contaminate
igh-redshift samples, while retaining plausible high-redshift ob-
ects that might not be well-fit by the models. 

Any object classed as ‘possible’ from the photometric redshift
stimates had an eazy or beagle (primary or secondary) photo-
etric redshift solution above the threshold for the given class,
ut didn’t meet the above criteria (excluding the quality cut,
hich was applied to both categories). 
Objects identified with ‘robust’ photometric redshifts were
laced in Class 2 or 4 dependent on their redshift and if they met
he magnitude cuts. Objects identified as ‘possible’ were added to
lass 3 or 6 dependent on their redshift, regardless of whether
heir brightness would have qualified them to occupy a higher
riority class. 

.3.4 Assembly of high-redshift classes 

or high-redshift objects placed into Classes 1–6 (i.e. z � 5 . 7 ,
ather than rare lower-redshift galaxies) the redshift information
as drawn from one of the three sources described above (high-
edshift galaxy searches, dropout criteria or photometric redshifts
n Sections 3.3.1 –3.3.3 ). In principle, multiple redshift estimates
re available for each object. In practice, individual classes were
ssembled in the following order: (i) independent searches for
igh-redshift galaxies (with precedence given to the redshift in-
ormation from K. N. Hainline et al. 2024a ); (ii) dropout candi-
ates from the base catalogue not captured by (i); and (iii) pho-
ometric redshift estimates meeting the class redshift boundaries
ut not previously included in (i) and (ii). 
The redshift source used for prioritization, together with the
eagle and eazy photometric redshift information (where ap-
licable), is listed in Table A1 . 

.3.5 Changes to highest priority targets in Medium/ JWST 

ig. 4 shows all mediumjwst pointings overlaid on the NIRCam
osaic, with the GSa and GSb pointings shown separately. The
bjects in the top two priority classes are over-plotted, and those
hat were targetted are further highlighted. Although our top
riority class required z > 9 in the GSa pointings, some of our
ighest priority targets included objects within an over-density
t z ∼ 7 . 3 identified via excess flux in the F410M filter. Those tar-
etted are shown as X in the figure, and separated out as priorities
X and 2X in Table 4 . 
We did not re-observe targets in successive visits to the same re-
ion, though overlap was allowed between pointings in the same
isit. Therefore, objects targetted in GSa were not used for point-
ng optimization in GSb. Due to this constraint and the relatively
igh pointing density in GSb, we adjusted the redshift criteria
rom z > 9 (in GSa) to z > 8 to maintain sufficient target density
or pointing optimization with the IPA. Additionally, classes 1 and
 were both used for the pointing optimization for GSb pointings
versus class 1 used in other tiers and GSa). 
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Figure 4. Layout of Medium/ JWST pointings in GOODS-S across the two main epochs, GSa (prior to Sep 2023) and GSb (after Sep 2023), shown with 
different outline colours as indicated in the legend. Shaded regions within MSA footprints show areas where NIRCam imaging was not available when 
target selection was performed for the observation in question. Dark filled circles show our nomimal priority classes (PC) = 1&2 targets (with z > 8 ), 
used to set the pointing centres, while those with a circle around them were actually observed. After the original pointings in GSa, there were very few 

unobserved PC = 1 and 2 targets in the northern part of the field, leading us to supplement these with F 090 W-dropout selected galaxies, which have 
z � 6 . 5 (Class 2d in Table 4 ; lighter filled circles as indicated in the legend). In addition, candidate members of a z ≈ 7 . 3 overdensity, identified from 

medium-band excesses (Class 1x in Table 4 ; crosses) were added to the top priority classes in some GSa pointings. o 
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Fig. 4 also illustrates a paucity of targets at z > 8 that met our
rightness threshold (see Table 4 ) in the north-west portion of the
osaic. We therefore supplemented the top priority classes with 
alaxies selected as F 090 W dropouts, corresponding to redshifts 
s low as z � 6 . 5 . These objects are distinguished in Fig. 4 as
ndicated in the legend. 
o
.3.6 Visual inspection 

ll objects identified as class 1–6 were visually inspected to 
eject obvious low-redshift objects. Objects deemed to not be 
obust high-redshift candidates, but still possible, were gener- 
lly demoted to class 3 if z > 8 and class 6 if z > 5 . 7 . Any
bjects selected from dropout criteria that were deemed more 
MNRAS 549, 1–27 (2026)
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ikely to be at lower redshift were distributed into lower classes
ased on their photometric redshift estimates and apparent
agnitudes. 

.4 Class 7; intermediate redshifts 

he redshift bins for class 7 in deepjwst and mediumjwst (see
ables 4 and 3 ) were allocated using information from both eazy
nd beagle photometric redshifts. The redshifts are required
o be ‘robust’ following the criteria described in Section 3.3.3
without any constraints on integrated probability). Among the
ifferent failure modes for photometric redshift estimation is the
onfusion of prominent breaks, such as the Lyman and Balmer
reaks. The comparison between primary and secondary peaks
n the beagle posterior allows for possible break confusion by
eagle . However, there is a category of objects that might be
issing from their correct redshift bin if eazy had incorrectly
ssigned the break. This is a source of possible incompleteness
r bias in these samples but has been employed to ensure each
bject is only assigned to a single redshift bin. 
Within the redshift slices of Class 7, some rare or unusual
alaxies were up-weighted in their class to improve the chances
f being allocated a shutter in the MSA design. Specifically, in
lass 7, passive galaxies or galaxies with AGN signatures such as
ssociated X-ray detection were placed first in descending redshift
lices before the ‘normal’ galaxy population, again in descending
edshift order of priority. Passive galaxies were identified from
he redshift-dependent UVJ selection of J. Leja, S. Tacchella &
. Conroy ( 2019 ). However, some passive galaxies were selected
ndependently and up-weighted to improve targetting success. 

 TARGET  SELECTION  SUCCESS  

.1 Data processing 

ll spectra included in this release were reduced by the latest
ersion of the NIRSpec GTO pipeline, with updated NIRSpec
alibration files. This includes spectra that were previously pre-
ented in DR1 and DR3 , which have been re-reduced for con-
istency in this data release. For full details of the data reduc-
ion and calibration we refer the reader to Paper II which also
resents the emission line measurements from the spectroscopic
ataset. 

.2 Redshift measurement 

hroughout the survey, redshifts were determined from a com-
ination of visual inspection and spectral fitting. The measured
edshifts and associated data for all targets are provided in Table
able 9 . Fig. 5 shows a subset of spectra ordered by measured
edshift. A full description of the process of redshift identification
an be found in DR3 and Paper II . As outlined in those references,
pectroscopic redshifts were assigned a quality flag according to
he following scheme: 
(A) unambiguous redshift with at least one emission line de-

ection in the medium-resolution grating; 
(B) redshift with two or more emission lines detected in low-

esolution Prism/Clear spectrum; 
(C) clear redshift determined from the continuum, or from the
ontinuum and a single Prism/Clear emission line; 
(D) tentative redshift, determined from visual inspection; and 
(E) no redshift. 
NRAS 549, 1–27 (2026)
We note that, as described in Paper II , this latest data release
ncludes a re-calibration of the wavelength scale of all of our spec-
ra, which slightly changes redshifts compared to DR1 and DR3 .
hroughout this paper we use these updated redshifts. Further
etails of this recalibration and its implications can be found in
aper II , but we note here that, for the purposes of assessing the
uality of photometric redshifts, the changes are not significant,
ith corrections typically being �z � 0 . 01 . 
We also note that, while the R ∼ 2700 G395H spectra could,

n principle, refine the redshifts even further beyond those de-
ived from the R ∼ 1000 medium-resolution spectra, this is a
evel of precision beyond the needs of this paper. Given that not
ll tiers included G395H observations (see Table 1 ), and that,
here present, the spectral coverage is much narrower than that
btained by the combination of the three medium-resolution
ratings, we do not consider the high-resolution gratings in the
edshift determination in this paper. 
Fig. 6 shows a histogram of all robust (flag A, B, or C) redshifts

n each tier of the survey. 

.3 Quantifying success of target selection 

n the following subsections, for each Tier of the JADES spectro-
copic survey, we will consider the success rate for each priority
lass, i.e. what fraction of the galaxies targetted had robust spec-
roscopic redshifts (with quality flags A, B, or C) in the anticipated
ange. As in our DR1 paper, we allow a buffer of �z = 0 . 1 beyond
he target redshift range when counting a success. Galaxies with
obust redshifts (quality flags A, B, or C) outside this range are
lassed as interlopers. Galaxies without robust redshifts (quality
ags D or E) are not counted as either a ‘success’ or an ‘interloper’.

.3.1 Deep/ JWST 

or Deep- JWST , we were ambitious in targeting relatively faint
alaxy candidates beyond redshift 10 (Classes 1 and 1.1). Ten
bjects were targeted, including the at-the-time highest redshift
pectroscopically-confirmed galaxy at z = 14 . 18 (S. Carniani et al.
024 , 2025 ; S. Schouws et al. 2025 ), JADES -GS -z14-0. We also
argeted a very nearby galaxy to GS-z14, which our broad-band
hotometry indicated was much lower redshift (a chance align-
ent on the sky) but we wished to check that GS-z14 was indeed
igh redshift and not a dusty region associated with the low- z
alaxy. We confirmed that the neighbouring galaxy (ID183349)
s indeed at a lower redshift ( z = 3 . 475 ), but we exclude this from
ur ‘success rate’ calculations. Of the 7 remaining high-redshift
argets in Class 1, 4 (57 per cent) were confirmed to have z > 10
ased on a clear Lyman break, but these typically lacked strong
mission line detections (i.e. the spectra were flag C). We note that
he z = 13 galaxy ID 20 013 731 has a Lyman- α line (J. Witstok
t al. 2025 ), JADES -GS -z13-1-LA. Class 1.1 targeted 2 galaxies, of 
hich one was a success, also based only on continuum features
flag C). None of our targets in Classes 1 and 1.1 were identified
s clear low-redshift interlopers; of the remaining four that were
ot definitively confirmed as high-redshift (i.e. not flags A, B, or
), two clearly showed flux and a break (flag D) which if due
o the Lyman-break would be z ≈ 10 , but the redshift was not
onclusive. Another two did not show sufficient flux to determine
ven a tentative redshift. The spectra of all Class 1 targets that
eturned robust redshifts are shown in Fig. 7 , and the three that
id not yield robust redshift are shown in Fig. 8 . One of these
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Figure 5. A selection of high-quality emission-line spectra from this Data Release, sorted by redshift. Numerous emission line and continuum features 
are clearly visible, showcasing the richness of the dataset. 
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argets (ID 20012702) was positioned right on the edge of the
hutter, and thus a significant amount of its flux would have 
een lost, although the other (ID 20055733) was reasonably well- 
entered. 
In Class 2, 7 out of 13 (54 per cent) were successes with red-
hifts z > 7 . 9 , and one further galaxy (ID 20062446) was close to
he target redshift interval at z = 7 . 65 – although formally the
atter is considered an interloper in our statistics. There were 
MNRAS 549, 1–27 (2026)
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Figure 6. Histogram of all robust redshifts across each tier of the survey. 
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wo further interlopers (IDs 70 378 948 and 17909) at much lower
edshift ( z ≈ 2 . 1 ) which showed a Balmer break in the spec-
rum whose wavelength would correspond to a Lyman-break
t z ≈ 8 (hence their selection as potential high- z candidates),
ut in both cases the spectra showed flux short-ward of the
reak and weak [O iii ] λ5007 and H α emission lines making the
ow-redshift identifications unambiguous. Two further galaxies
IDs 9442 and 20015285) had continuum detections (Flag D)
nd evidence for a spectral break, but we could not definitively
etermine whether the break was a high-redshift Lyman-break
r due to the Balmer/4000Å break at much lower redshift. 
Class 3 goes even fainter than Class 2 but with the same target

edshift range, and had just one target placed on the MSA. The
pectrum showed some flux, but a robust redshift could not be
etermined. 
NRAS 549, 1–27 (2026)
Class 3.1 aimed to target rare objects, such as high equivalent-
idth emit ters, very blue galaxies, ALMA-detected galaxies, and
GN, with z > 5 . 7 . In the end, the two galaxies targetted were
oth high equivalent-width emitters, selected based on photomet-
ic excess. Both of these targets were confirmed as successes, with
edshifts of z = 7 . 96 and z = 5 . 899 , respectively. 
Our one target in Class 4 (which was for bright z > 5 . 7 galaxies)

D 60 318 988 was a clear success with z = 6 . 05 and a high S/N
pectrum with good continuum and many emission lines. Classes
.1 and 6.2 target a similar redshift range to Class 4, but go fainter
n the rest-UV. The success rates were 59 per cent for Class 6.1,
ropping to 36 per cent for the fainter Class 6.2. The interloper
ates were both ≈ 10 per cent. 
We note that Class 5 (bright galaxies at z > 2 ) did not have any

argets placed, and similarly Classes 7.1–7.4 (rare objects at 1 . 5 <
 < 5 . 7 ) also failed to have any targets placed on the Deep- JWST
SA, due to low target density. 
The remainder of Class 7 (7.5–7.9) comprises galaxies from

 . 5 < z < 5 . 7 to 1 . 5 < z < 2 . 5 in �z = 1 slices, with a F 444 W
agnitude cut. The highest-redshift slice only had three targets,
ith one success and one interloper. The other redshift slices
ad success rates above 70 per cent. These redshift slices all had
nterloper rates below 10 per cent, with the exception of Class
.8 (brighter galaxies in the lowest redshift slice) which had an
nterloper rate of 18 per cent (two galaxies out of 11, both of which
ad z = 2 . 69 , only marginally above the target redshift range). 
In Classes 8 and 8.1, 54 per cent of targets did indeed prove

o be above the target redshift threshold of z = 1 . 5 , and none
ad robust redshifts below this. Class 8.2 targetted galaxies below
 = 1 . 5 , and 55 per cent were confirmed in this range, while 16
er cent returned redshifts above this. Classes 8.3 and 9 had no
edshift cut, and we were able to get redshifts for 8 out of 24 and
 out of 5 of galaxies in these classes, respectively. 

.3.2 Medium/ JWST 

ur top priority (Class 1) was aimed at targeting bright galaxies at
he highest redshifts, but the exact criteria evolved as the survey
rogressed in time. 
In the first epochs prior to October 2023 (GSa, GN; see Table 4 ),

his was delineated as z > 9 and mUV < 27 . 9 and was selected
ased on photometric redshifts or Lyman-break dropout criteria
see Section 3 ), with a visual inspection to retain just the most
obust candidates (Class 1a), for which we had a had a 53 per
ent success rate. This class yielded a 33 per cent interloper rate,
owever 4/5 of these interlopers had z > 8 . 3 . The less robust
andidates from visual inspection were placed in priority Class
a, of which only one was targeted and no redshift was obtained.
lightly fainter targets with the same redshift cut were placed in
lass 3a. The success rate for these faint targets was low (12 per
ent), although 2/3 interlopers came in with redshifts zspec > 7 . 3 .
In the later part of the survey (GSb; after September 2023), we
rimarily drew on catalogues from K. N. Hainline et al. ( 2024a )
nd R. Endsley et al. ( 2024 ), and lowered the redshift cut to z >
 with a mUV < 28 cut to increase the target density (Class 1b).
his was also a better match to the F 115 W-dropout colour-based
echnique. This proved successful, with a 76 per cent success rate.
he 21 per cent interloper fraction was made up only of galaxies
ith redshifts z > 7 . 6 . Fainter targets extending down to mUV <

9 . 8 from these catalogues were also included lower down our
riority scheme as Class 3b, and this similarly returned a good
uccess rates of 75 per cent and featured no interlopers. 
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Figure 7. The spectra of objects with the highest priority (class 1) in deepjwst that returned a spectroscopic redshift with flag ‘C’ or above. For each 
object plotted, panel (a) presents a false-colour image from NIRCam, with the filter set displayed in the lower right corner. Panel (b) shows the two- 
dimensional signal-to -noise map from the NIRSpec/MSA prism data, where three shutters are marked. In this and subsequent 2D maps, regions of 
negative signal-to-noise arise from the background removal method, which relies on nodding and subtraction. Panel (c) displays the one-dimensional 
spectrum, extracted using a five-pixel boxcar method, as well as 1 σ uncertainties shown as grey shading. We note that JADES -GS -183349 was a known 
low-redshift galaxy but was targetted in the highest priority class because of its proximity to JADES -GS -z14-0. 
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Figure 8. As for Fig. 7 , but for those spectra that did not return a firm 

redshift (visual inspection flags D–E). 
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Targets that were not included in these catalogues, but re-
urned zphot > 8 formed Class 2c, and this had a much lower suc-
ess rate of 20 per cent (40 per cent interloper fraction, although
ne of these two interlopers missed the redshift window only
arrowly at z = 7 . 88 ), reflecting that most of the robust high-
edshift sources were selected in the K. N. Hainline et al. ( 2024a )
nd R. Endsley et al. ( 2024 ) catalogues. Class 3c then extended
his redshift cut to fainter magnitudes, and the success rate was
lso low for these targets (12 per cent; with a 38 per cent interloper
raction). 
Some of the Medium/ JWST pointings in GSb were targeting

he northern region of GOODS-S where we found there to be
 low density of z > 8 targets (see Fig. 4 ). As a result we sup-
lemented Classes 2 and 3 with F 090 W-dropout selected targets
 z � 6 . 5 ) split by magnitude, with those having mUV < 28 going
n Class 2d, and those with 28 ≤ mUV < 28 . 5 going in Class 3d.
he former had a modest success rate of 47 per cent (with a 20
er cent interloper fraction), while the latter yielded only two (22
er cent) successes, and one (11 per cent) interloper, with the
emainder not yielding redshifts. 
In addition to our z > 8 candidates, we included eight targets

rom a photometrically-identified overdensity at z ≈ 7 . 3 (A. Sax-
na et al. 2023 ; R. Endsley et al. 2024 ; J. Witstok et al. 2024 ),
plit between classes 1 × and 2 ×, four of which had zspec = 7 . 26 ±
 . 01 , two had zspec = 7 . 48 ± 0 . 01 , while the other two were at
spec = 7 . 00 and zspec = 6 . 96 respectively. 
As expected, the bright high-redshift targets in Class 4 ( mAB <

6 . 5 and 5 . 7 < z < 8 ) had a high redshift confirmation rate of 88
er cent, with only 1 (6 per cent) interloper: a strong Balmer break
t zspec = 1 . 27 . 
Class 5 were very bright z > 2 galaxies and also had a very high
uccess rate of 85 per cent (17 out of 20) with just one interloper,
 dusty galaxy at zspec = 1 . 67 . 
NRAS 549, 1–27 (2026)
Class 6.1 is fainter than Class 4 but a similar redshift range,
ith a 60 per cent redshift success rate and a 10 per cent interloper
ate. Class 6.2 covers fainter magnitudes and it split into 6.2a,
 F 444 W < 27 mag cut, and 6.2b, a fainter version of the mUV 
ut used in 6.1 (magnitudes 28 − 28 . 5 ). The fainter mUV cut in
.2b yields slightly less favourable results than 6.1, with a success
ate of 47 per cent, and an interloper fraction of 18 per cent.
owever the sample obtained via the F444W cut performs even
orse with a 36 per cent interloper rate and only 21 per cent of 
argets returned a redshift in the desired range. 
Class 7 were descending redshift slices from 4 . 5 < z < 5 . 7 in
teps of �z = 1 until 1 . 5 < z < 2 . 5 , with unusual galaxies (those
beying a UVJ cut for quiescence, or with X-ray emission) being
laced first as Classes 7.1–7.4, followed by a simple magnitude
ut of F444W < 27 mag, to approximate a simple mass selection,
n classes 7.4–7.9 (with the lowest redshift slice split into two
agnitude bins in Classes 7.8 and 7.9). We had a high success
ate for the unusual galaxies at 1 . 5 < z < 4 . 5 (Classes 7.2–7.4) of 
 90 per cent, although of the 3 targets in the highest redshift
lice (class 7.1), 2 had redshifts below z < 4 . 5 . 
For the more numerous ‘normal’ galaxies selected from a

 444 W cut, we had a ≈ 70- 80 per cent success rate, with the
xception of the faintest lowest redshift bin (Class 7.9 with 62 per
ent success), and a low interloper fraction of ≈ 10 per cent. 
These high success rates compared with the corresponding
lasses in Medium- HST (Classes 4 and 5 which had success
ates of ≈ 30- 80 per cent) shows the great strength in having the
WST multiwavelength photometry to get accurate photometric
edshifts. We note that the improvement of the photometry across
he lifetime of the survey resulted in only a modest improvement
n success rates. Table 5 shows the comparison between GSa and
Sb success rates for Classes 7.5–7.8. Although the success rate
rew significantly from GSa to GSb for Class 7.6 and Class 7.8,
he change was very modest for Class 7.5 and Class 7.7. This
ighlights that, even with earlier reductions of JWST /NIRCam
maging, the improvement of photometric redshift compared to
re- JWST determinations was more significant than the improve-
ents that came with later iterations of NIRCam data reduction. 
Class 8.0 and 8.1 pick up left-over galaxies with z > 1 . 5 , and, of 

he 651 galaxies, we confirm redshifts at z > 1 . 5 for 39 per cent,
hile 1.5 per cent have lower spectroscopic redshifts. Galaxies in
lass 8.2 have photometric redshifts z < 1 . 5 , 38 per cent of these
45 galaxies have spectroscopic redshifts confirming this, with
nother 12 per cent having higher spectroscopic redshifts. Class
.3 has no redshift cut (and F 444 W brighter than 29 mag) and we
et a redshift for 21 per cent of 280 sources. 

.3.3 Ultra Deep 

or the Ultra Deep spectroscopy, taken in programme GO-3215
PI: D. Eisenstein), the strategy was different (priority classes
ummarised in Table 6) with 168ks on source, and pushing far
eeper in one of the R ∼ 1000 gratings (G395M) rather than
btaining the full wavelength coverage in all three gratings. We
herefore extended our spectroscopy to encompass fainter targets
own to mAB = 30 mag in an MSA pointing which repeated the
eep-HST field ( DR1 ), but with some changes in targets. In class
, we repeated three of the z > 11 galaxies we had initially ob-
ained spectra for in the Deep- HST tier, which were first reported
n E. Curtis-Lake et al. ( 2023 ). The new Ultra-Deep spectrum of 
S-z12 has been published in F. D’Eugenio et al. ( 2024b ), and
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hose of GS-z11 and GS-z13 have appeared in K. N. Hainline et al.
 2024b ). A fourth galaxy which was placed in the highest priority
lass 1 was the z = 9 . 43 galaxy identified in our Deep-HST spec-
roscopy (A. J. Cameron et al. 2023b ; A. J. Bunker et al. 2024 ). The
ltra-Deep spectrum of this galaxy, GS-z9-0, has been presented 
n M. Curti et al. ( 2025 ). Since the redshifts of these galaxies had
lready been spectroscopically confirmed, we do not discuss the 
uccess rates here. Classes 1.2 and 2.1 contained other candidate 
 > 10 galaxies with lower priorities, but we were unable to place
ny of these on our MSA design. 
Class 2.3 included targets at 8 < z < 10 , and 5 of 6 (83 per cent)
ere spectroscopically confirmed in this range, with the other 
arget inconclusive. Class 2.4 covered the same redshifts but had 
 less strict cut on the quality of the photometric redshift, but we
ere unable to get robust redshifts for either of the two placed
argets. 
Classes 3.1 and 3.2 selected for ‘rare objects’, including can- 
idate AGN, quiescent galaxies, galaxies with ALMA detections, 
xtremely blue galaxies and more. These spanned a wide range of 
xpected redshifts, but, generally speaking, brighter and higher- 
edshift rare objects were put into to the higher of the two classes.
Five objects from Class 3.1 were observed; 60 per cent of this
lass yielded redshifts that were in line with expectation, while 
he remainder did not yield a redshift. Two bright quiescent 
alaxies at z ∼ 2 . 8 , both of which came in at approximately this
edshift, thus, we deem these successes. Two extremely blue can- 
idates from M. W. Topping et al. ( 2024 ) were observed, one came
n with zspec = 5 . 961 , but the other did not yield a redshift. The
nal source was a candidate AGN that did not yield a redshift.
ote that we do not consider the true nature of the object when
eporting these success statistics (i.e. whether the object was in- 
eed quiescent). 
A further four objects were observed in Class 3.2. Three of these
ielded redshifts in line with expectation: a candidate AGN at 
spec = 5 . 560 , and ALMA-detected galaxy from R. Decarli et al.
 2016 ) at zspec = 2 . 843 , and a passive galaxy candidate at zspec =
 . 884 from P. Cassata et al. ( 2013 ). The other object in Class 3.2
as a candidate extreme line-emitter that did not yield a redshift.
All three of the targets selected in Class 4.1 came in with

edshifts in the desired range of 5 . 7 < z < 8 . For Class 4.2, the
uccess rate was lower, but we note that while the majority of 
argets were classed as ‘interlopers’, their redshifts were actu- 
lly at 5 < z < 5 . 6 , so only narrowly miss the formal cut-off for
success’. This Class 4.2 was derived from F 775 W dropout cata-
ogues from R. Endsley et al. ( 2024 ), and the photometric redshift
istogram (their Fig. 1 ) extends down to z ≈ 5 . 0 . If we would
nstead consider the range 5 < z < 7 , this class would have a 88
er cent success rate. 
Lower down our priority selection, Class 6.1 encompassed left- 
ver targets with 5 . 7 < zphot < 8 passing the same magnitude cut
s Class 4.2, which were not selected in the R. Endsley et al. ( 2024 )
ample. Perhaps unsurprisingly, this category of residual targets 
ad a success rate of 0 per cent, suggesting the R. Endsley et al.
 2024 ) selection had a high completeness. 
Classes 5.1 and 5.2 had a reasonable ( ∼ 60 per cent) success

ate in selecting 4 < z < 5 . 7 targets with interloper fractions be-
ow 25 per cent. Interestingly, three out of the five interlopers
rom Class 5.2 were actually above the target redshift range with
edshifts of zspec = 5 . 9 , 6 . 0 , and 6 . 9 . Class 6.2, which extended
his redshift range down to 29 < mAB < 30 , had a far more mod-
st success rate of 24 per cent, with an almost 40 per cent inter-
oper fraction. 
For the lower redshift slices targeting 25 < mAB < 28 galaxies
Class 7.1 & 7.3), the success rate was extremely high ( > 85 per
ent), but slightly fainter classes selecting 28 < mAB < 29 (Class
.2 and 7.4) had more modest success rates of 67 per cent and 40
er cent, respectively. Interestingly, none of Class 7.1–7.4 yielded 
ny clear interlopers, although many objects did not result in any
obust redshift. 
Classes 8.1–8.3 placed z < 1 . 5 candidates as filler targets, di-
ided into three different magnitude bins. The brightest of these 
8.1; 25 < mAB < 28 ) yielded redshifts for just over half the placed
bjects, with 48 per cent confirmed to have z < 1 . 5 , while just
nder 10 per cent turned out to be at higher redshifts. A total of 
2 objects were placed in 8.2 and 8.3 ( 28 < mAB < 29 and 29 <
AB < 30 , respectively), with only one being confirmed with z <
 . 5 and six turning out to be z > 1 . 5 . Nine filler objects from our
ST-based catalog were allocated in Class 9 of which one yielded
 redshift ( z = 0 . 334 ). 

.3.4 Medium/HST 

he Medium/HST class scheme is discussed in DR3 , and sum-
arized here in Table 7 . Since all Medium/ HST target selection
as performed before JWST /NIRCam pre-imaging was available 
nd the spectroscopic exposures were reasonably shallow, we did 
ot have a specific z > 8 class, and our highest class was instead
nly aimed at selecting galaxies with z > 5 . 7 . Our most robust,
rightest candidates in this redshift range (Class 1) have a high
onfirmation rate of 90 per cent (Table 7 ), with a slightly lower
1 per cent success rate in Class 2 (which were either fainter or
ess robust on visual inspection). Class 1 had a low interloper rate
f 6 per cent, while Class 2 had a slightly higher 11 per cent. The
igh success rate is probably related to the reliability of the Lyman
reak as a redshift indicator in the sensitive HST -ACS filters, with
 > 5 . 7 corresponding to i′ -band dropouts. 
Classes 3.0 and 3.5 of Medium/HST consist of rare targets at

 . 5 < z < 5 . 7 , such as AGN and quiescent galaxies (Class 3.0) or
right sources ( F 160 W< 23 . 5 mag; Class 3.5). The success rate
as very high, as expected, with 85 per cent of 20 in Class 3.0
with one interloper) and 100 per cent of 37 in Class 3.5. 
In each of the Classes 4–6, we consider slices in redshift, de-
cending from 4 . 5 < z < 5 . 7 down to 1 . 5 < z < 2 . 5 in �z = 1 in-
rements. Class 4 considers brighter galaxies with HST F 160 W<

5 . 5 mag, and Class 5 goes fainter to 27 mag. Class 6 comprises
eftover objects which did not make the F 160 W flux cuts but
or which the SEDs suggested that there may be sufficient star
ormation rate (SFR) for line emission detection. 
For the brighter galaxies in Class 4, both the success rate and

nterloper fraction improve as we go from the highest redshift 
lice ( 4 . 5 < z < 5 . 7 ) to the lowest ( 1 . 5 < z < 2 . 5 ). Subclass 4.1
as a particularly large interloper fraction (33 per cent). We note
hat, given the selection was HST -only, the reddest broadband 
lter ( F 160 W) only covers until λr est ∼ 3000 Å for this redshift
nterval. Given that this class specifically selected for the brightest 
andidates in F 160 W, it is perhaps not overly surprising that a
easonable number of those with photometric redshifts in the 
ighest redshift bin turned out to be lower-redshift interlopers 
as they would have been extremely luminous at the target high
edshift). For the slightly fainter sample in Class 5, the success
ate of ≈ 55- 70 per cent and interloper fraction of ≈ 9 per cent
re quite stable across the redshift slices. 
For all interlopers identified across Classes 4 and 5 that sub-
equently received NIRCam imaging, we found that their new 
MNRAS 549, 1–27 (2026)
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Table 9. Table of spectroscopic redshift obtained from the JADES survey. For brevity, only the top priority classes from Deep/ JWST are shown here, 
demonstrating the form and content. The full table of over 5000 spectroscopic targets will be available in machine-readable form once published, for 
now the information is maintained in the released catalogues within the data release . 

Intra-shutter Exposure 
offset ( arcsec ) time (h) 

Tier NIRSpec_ID R.A. Decl. Priority zspec flag x y Prism Gratings 

goods-s-deepjwst 183 348 53.0829371 −27.8556321 1 14.1796 C −0.06 0.071 18.5 4.6 
goods-s-deepjwst 183 349 53.0830522 −27.8556219 1 3.4754 A 0.128 0.063 9.2 2.3 
goods-s-deepjwst 20 012 702 53.0600576 −27.8914295 1 6.8 E 0.073 0.006 27.7 6.9 
goods-s-deepjwst 20 013 731 53.0647541 −27.8902378 1 13.01 C 0.068 0.01 27.7 6.9 
goods-s-deepjwst 20 018 044 53.0742705 −27.8859192 1 13.86 C −0.046 0.049 27.7 6.9 
goods-s-deepjwst 20 055 733 53.1076259 −27.8601385 1 – E 0.03 −0.096 27.7 6.9 
goods-s-deepjwst 20 064 312 53.0724799 −27.8553518 1 10.48 D −0.065 0.003 27.7 6.9 
goods-s-deepjwst 20 176 151 53.0707635 −27.8654376 1 10.4075 C −0.022 0.098 27.7 6.9 
goods-s-deepjwst 20 015 720 53.1176273 −27.8881759 1.1 11.275 C 0.025 0.112 27.7 6.9 
goods-s-deepjwst 20 177 294 53.079003 −27.8635899 1.1 10.8 D −0.018 −0.121 27.7 6.9 
goods-s-deepjwst 9442 53.0696772 −27.8958958 2 1.462 D −0.061 −0.092 27.7 6.9 
goods-s-deepjwst 12 326 53.1056073 −27.8918615 2 7.9494 C 0.043 0.056 27.7 0.0 
goods-s-deepjwst 17 909 53.0692252 −27.8860352 2 2.0721 C 0.008 0.021 27.7 6.9 
goods-s-deepjwst 20 005 936 53.1199136 −27.9015789 2 7.9489 A −0.015 −0.097 27.7 6.9 
goods-s-deepjwst 20 006 347 53.1089999 −27.9008416 2 8.7142 A 0.078 −0.0 27.7 4.6 
goods-s-deepjwst 20 015 285 53.0790506 −27.8885972 2 10.2615 D 0.014 0.018 27.7 6.9 
goods-s-deepjwst 20 021 387 53.0671523 −27.8831711 2 – E −0.015 −0.049 27.7 6.9 
goods-s-deepjwst 20 050 575 53.0703713 −27.8630784 2 8.4143 A 0.001 −0.07 27.7 6.9 
goods-s-deepjwst 20 051 718 53.1137767 −27.8623769 2 7.948 B 0.04 0.088 18.5 0.0 
goods-s-deepjwst 20 062 446 53.1200125 −27.856452 2 7.649 A −0.032 −0.002 27.7 6.9 
goods-s-deepjwst 20 074 794 53.0671723 −27.8472697 2 8.5894 C 0.021 0.098 27.7 6.9 
goods-s-deepjwst 20 179 485 53.0873786 −27.8603251 2 7.9539 A 0.002 −0.171 18.5 4.6 
goods-s-deepjwst 70 378 948 53.0633829 −27.850607 2 2.0791 C −0.003 −0.145 9.2 2.3 

Figure 9. Improvement of the interloper zphot after addition of NIRCam 

for HST-selected targets from Medium/HST. 
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hotometric redshifts were generally much better aligned with
heir spectroscopic redshifts. As shown in Fig. 9 , we find that the
ajority of these interlopers would have been placed in the ‘cor-
ect’ redshift bin if the selection was repeated with this NIRCam
hotometry in hand. This highlights the value of broad wave-
ength coverage in SED fitting. We also note that objects selected
n this class were not subject to the same level of visual inspection
s higher classes. 
In Class 6 (faint galaxies not meeting the F 160 W cut) the suc-
ess rate was lower (up to 55 per cent for 2 . 5 < z < 4 . 5 but drop-
ing to ≈ 25 per cent in the lowest and highest redshift slices)
NRAS 549, 1–27 (2026)
ith a moderate interloper fraction (22 per cent) in the highest
edshift slice ( 4 . 5 < z < 5 . 7 ) and low interloper fractions of ≈ 9
er cent for the other redshift slices. We note that many of Class
 did not have robust redshifts, not unexpectedly given their faint
agnitudes, which precluded continuum detection and also ren-
ered the SED fitting from the broad-band photometry uncertain.
owever, having this Class did indeed enable us to capture some
alaxies with strong line emission and weak continuum which
ould have escaped selection in Classes 4 and 5 over this redshift
ange. 
We were able to confirm redshifts for 39 per cent of the left-
ver z > 1 . 5 candidates placed in Class 7. Of the bright z < 1 . 5
andidates placed in Class 7.5, 34 per cent were confirmed to have
edshifts in this range, although 11 per cent were in fact found
o have z > 1 . 5 , while the fainter targets in Class 7.6 had a very
ow rate of identifiable redshifts. Class 8 contained any remain-
ng objects which would not saturate the detector and could be
laced on the MSA, and of those 102 objects we identified robust
edshifts for about half. 

.4 Summary of success rates 

verall, our redshift success rates were very high. For our F 444 W-
elected objects in the range 1 . 5 < z < 5 . 7 , success rates were
80 per cent with low interloper fractions of ∼ 10 per cent ,
ith some exceptions. This shows the photometric redshifts used
ere typically good, and adding NIRCam data clearly improved
uccess rates over the HST -only target selection. 
For galaxies around the epoch of reionization ( 5 . 7 < z < 8 ),
e were generally successful in obtaining redshifts in the correct
ange for � 60 per cent of targets when making selection cuts of 

https://jades-survey.github.io/scientists/data.html
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7 Nobs and Nparent are given for each class in the ‘allocated’ and ‘possible’ 
targets column of Tables 7 and 8 . In addition, the probability that a 
source is assigned a shutter is calculated from these values and stored on 
a source-by-source basis in the catalogues within the data release. The 
‘Success’ column reports Nsuccess /Nobs . 
8 The ‘Interloper’ column in Tables 7 and 8 reports Ninterloper /Nobs . 
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UV � 28 . However, these success rates begin to drop off as we
ushed to fainter magnitudes. These high success rates reflect the 
obustness of using the Ly α break in determining photometric 
edshift. 
For the very high redshift candidates ( z � 8- 10 ) in the top pri-
rity classes, we successfully confirmed ∼ 60 per cent of these, 
lthough around ∼ 20 per cent of our candidates – typically the 
ainter sources that we placed – did not yield robust redshifts. 

.5 UV Luminosity Function 

sing the number density of photometrically selected targets 
rom our parent sample and the spectroscopic redshift success 
ates outlined earlier in this section, we are able to construct
 UV luminosity function for our sample of galaxies. We focus
ere on Medium- JWST and Deep- JWST as these tiers are JWST -
elected and have the most uniform rest-UV based selection. 
rom Deep- JWST, we consider Class 2 ( z > 8 ) and Classes 6.1 and
.2 ( 5 . 7 < z < 8 ). For Medium- JWST , we consider Classes 4 and
.1 ( 5 . 7 < z < 8 ) and Class 1 (which in GOODS-North is z > 9 ,
nd for GOODS-South is z > 8 ). We omit the early observations
rom GOODS-South (‘GSa’ in Table 4 ) because they had a signifi-
antly different parent catalogue from an earlier reduction of the 
IRCam imaging. 
Although our MSA-based survey is incomplete, we keep track 
f all galaxies in the ‘parent sample’ (being all those within the
SA footprint), including those that were not ultimately ob- 
erved (numbers in parenthesis in Tables 3 –8 ). Hence, we are able
o correct for the incompleteness in our survey. 
We use the 1 /Vm ax technique M. Schmidt ( 1968 ) to calculate

he number density of galaxies in a particular priority class, only 
ounting the galaxies with a robust spectroscopic redshift (flags 
, B, and C) within the target redshift range for that class (cor-
esponding to the ‘Success’ column in Tables 3 –8 ). In the cal-
ulation of Vm ax , we consider the redshift range over which the
alaxy would have been selected – bounded by the lower redshift 
ut of the priority class, and with zmax set either by the top end
f the redshift range, or the redshift at which the galaxy would
ecome fainter than the limiting apparent magnitude of the pri- 
rity class selection (where we use a spectral slope β = −2 , i.e.
at in fν , and account for luminosity distance). The area used
n the volume calculation is that provided for each tier in Ta-
le 2 , which corresponds to the area union of all MSA footprints
cross the tier in question, discounting any area without NIRCam 

overage. 
After obtaining a number density φ by summing the 1 /Vm ax , 
e correct for incompleteness by applying a correction factor 
comp based on the redshift success rate and fraction of the parent
ample that was observed, 

= 1 
Fcomp 

∑ 1 
Vmax 

. (1) 

As described in Section 4.3 , targets which were not a redshift
success’ could either be an ‘interloper’ (robust redshift, outside of 
ange), or in some cases returned no reliable redshift. In calculat- 
ng Fcomp , we want to exclude interlopers from our sample, and we
ssume that the parent sample has the same interloper fraction as
ur observed sample. To handle galaxies which did not return a 
edshift, we consider two bounding cases. In one case, we assume
he observed galaxies without redshifts are all interlopers. Adding 
hem to the interloper fraction, we calculated Fcomp as 

comp , 1 = Nsuccess 

Nparent × Nsuccess /Nobs 
, (2) 

here Nsuccess is the number of redshift ‘successes’ among the 
bserved sample, Nparent is total the number of candidates within 
he survey area, and Nobs is the number of targets for which we
btained spectra. 7 
In the other bounding case we assume that the galaxies which
id not return redshifts all fall within the target redshift range. In
his case, Fcomp is calculated as 

comp , 2 = Nsuccess 

Nparent × (1 − Ninterloper /Nobs ) 
(3) 

here Ninterloper is the number of redshift ‘interlopers’ among 
he observed sample. 8 We adopt the second case (equation 3 )
s our fiducial value, which returns a higher number density. 
e calculate a formal uncertainty on φ by summing 1 /Vmax in 
uadrature, and we further add the difference between the two 
ounding cases into the lower error bar on our φ values. Table 10
eports the derived values for each tier and class that we consider,
ncluding the median and 16–84 percentile range on MUV for the 
alaxies counted in each Class, which is what we use to plot our
esulting values in Fig. 10 . 
Note that the different tiers span different ranges of MUV with 
ome overlap, so the points plotted from JADES do not reflect dif-
erent absolute magnitude bins, but do include independent sam- 
les of galaxies. We have not explicitly included cosmic variance 
n the error bars, but we are able to compare GOODS-North to
OODS-South to mitigate against this. We note that our faintest 
in at z ∼ 7 (Deep- JWST Class 6.2) shows a decline in density
rom the brighter bins. This is due to the magnitude cut being
aint enough that the parent sample from NIRCam is likely not
omplete. Thus, we treat this value as a lower limit. 
We compare with luminosity functions in the literature, split by

edshift range. Grey points in Fig. 10 show values derived from 

urely photometric samples (S. L. Finkelstein et al. 2015 ; R. J.
ouwens et al. 2021 ; N. J. Adams et al. 2024 ; L. Whitler et al.
025 ). Red points show samples that use spectroscopic redshift 
nputs as well (R. A. Meyer et al. 2024 ; Y. Harikane et al. 2025 ; S.
ojas-Ruiz et al. 2025 ). 
Overall, our values are in good agreement with both photomet- 

ic and spectroscopic determinations. This suggests that previous 
hotometric-based determinations of the UV luminosity function 
ave not been strongly impacted by redshift interlopers. This re- 
ects the robustness of the Ly- α break as a redshift determinant. 
Our interloper fraction is modest, and not accounting for inter- 

opers would not have significantly affected the number densities. 
e note that our selection was purposely more permissive, and 
hus the interloper fractions that we quote are most likely higher
han the true fractions of interlopers in any of the photometric
uminosity function studies above, which place more emphasis 
n selecting a high-fidelity photometric redshift sample. 
There is reasonable agreement between GOODS-North and 
outh, although we note a difference in the median redshifts of 
MNRAS 549, 1–27 (2026)
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Table 10. Constraints on the UV luminosity function derived based on number counts and redshift success rates from Medium/ JWST and Deep/ JWST . 

Tier Field Priority class Nobj zmedian Fcomp , 1 a MUV φ

( Fcomp , 2 ) 10−3 mag−1 Mpc−1 

z ∼ 6 
Medium/ JWST GOODS-S 4 3 5.920 0.145 (0.155) −20 . 22+0 . 02 

−0 . 29 0 . 808+0 . 084 
−0 . 135 

Medium/ JWST GOODS-S 6.1 19 6.000 0.105 (0.159) −19 . 21+0 . 39 
−0 . 61 2 . 17+0 . 09 

−0 . 838 
Deep/ JWST GOODS-S 6.1 8 6.308 0.082 (0.122) −18 . 27+0 . 39 

−0 . 79 4 . 803+0 . 176 
−1 . 759 

z ∼ 7 
Medium/ JWST GOODS-N 4 2 6.842 0.177 (0.189) −20 . 47+0 . 03 

−0 . 03 0 . 147+0 . 019 
−0 . 028 

Medium/ JWST GOODS-N 6.1 20 6.607 0.120 (0.183) −19 . 17+0 . 14 
−0 . 22 1 . 461+0 . 04 

−0 . 544 
Deep/ JWST GOODS-S 6.2 4 7.091 0.064 (0.161) −17 . 53+0 . 12 

−0 . 05 > 0 . 55 
z ∼ 8 
Medium/ JWST GOODS-S 1 20 8.423 0.791 (0.822) −19 . 64+0 . 18 

−0 . 41 0 . 125+0 . 025 
−0 . 029 

Deep/ JWST GOODS-S 2 7 7.954 0.140 (0.199) −18 . 36+0 . 21 
−1 . 25 0 . 976+0 . 059 

−0 . 35 
z ∼ 9 
Medium/ JWST GOODS-N 1 7 9.633 0.804 (0.897) −19 . 81+0 . 23 

−0 . 28 0 . 122+0 . 045 
−0 . 058 

a See equations ( 2 ) and ( 3 ) for the definition of the two bounding cases of completeness fraction Fcomp , 1 and Fcomp , 2 . 
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 �z| > 0 . 5 from one field to the other in both Class 4 and Class
.1 of Medium/ JWST . This may be due to the impact of cosmic
ariance, and over-densities have been reported in these fields
ithin this redshift range (e.g. J. M. Helton et al. 2024 ). We note
hat a z ≈ 7 . 3 over-density in GOODS-S was targeted in ‘GSa’
hich was not included in this analysis. 

 ‘GOLD’  SAMPLES  

he JADES survey encompasses many different selection classes
ith distinct criteria, resulting in an overall inhomogeneous sam-
le. Nonetheless, within individual tiers, the selection strategies
re closely aligned. For instance, several classes across tiers select
alaxies based on rest-frame UV apparent magnitude at redshifts
 > 5 . 7 , with the main differences arising from tier-dependent
epth or class-dependent redshift limits. Other classes are de-
ned using brightness in the observed F 444 W filter, so effectively
elected on the rest-optical/near-infrared luminosity. This pro-
ides a more reliable proxy for stellar mass than the rest-UV,
hich is more sensitive to ongoing star formation. 9 Restricting
nalyses to certain priority classes across the tiers can be used to
efine cleaner sub-samples, as was done in the UV luminosity
unction comparison in Section 4.5 . However, since the origi-
al allocated classes were determined from the best photometry
vailable at the time, and given that the underlying catalogues
ave since evolved (see Section 3.1 ), it is often preferable to
onstruct homogeneous sub-samples a posteriori using updated
hotometry together with the measured spectroscopic redshifts.
o this end, we deliver two ‘gold’ samples based on spectro-
copic redshifts (classes A, B, and C), applying consistent rest-
V and F 444 W selections using the most up-to-date photometry
overing distinct redshift ranges: z > 5 . 7 for the UV-selected sam-
le and 1 . 5 < z < 5 . 7 for the F 444 W-selected sample. For each
old sample, we use both photometry from DR3 , and the most
NRAS 549, 1–27 (2026)

 A small subset of objects are up-weighted or re-allocated as ‘odd- 
alls’ and may not strictly follow these criteria. The originally assigned 
lass is preserved in the full sample table with DR4 release (see https: 
/jades-survey.github.io/scientists/data.html ), allowing users to reverse 
uch changes if desired. 
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p-to-date photometry available (to be presented in Data Release
; Robertson et al., in preparation). 
The first ‘gold’ sample provides rest-UV–selected galaxies over

 wide redshift range. Here, photometry is measured in a 0.3
rcsec circular aperture, and for each tier we impose a magnitude
ut either motivated by the faintest targets included or by the
ompleteness limit given the 5 σ depth of the NIRCam imaging.
lthough these cuts were not always applied in the original tar-
eting (which often relied on the brightest filter probing the rest-
V in mediumjwst and deepjwst ), we now define a one-to-
ne mapping between redshift and filter, selecting the filter clos-
st to 1500Åwithout overlap with the Ly α break. The redshift-to-
lter mapping is listed in Table 11 , while the adopted magnitude
imits for each tier are given in Table 12 . Although a portion
f the deepjwst footprint covers ultra-deep imaging (within
he JOF), most NIRSpec slits fall on the medium-depth region
f the mosaic, where the limiting depths ( 29 . 2 � mAB � 30 ; L.
hitler et al. 2025 ) lead to incompleteness in the UV-luminosity

unction analysis (class 6.2 point covering 29 < mAB < 30 , see
ig. 10 ). Accordingly, we adopt mAB < 29 . 5 for mediumjwst and
AB < 30 for ultradeep , while deephst retains a brighter
hreshold since its selection relied primarily on HST imaging
nd the early NIRCam data which did not reach the full final
epths. 
The second ‘gold’ sample comprises galaxies selected on the
asis of their F 444 W brightness at lower redshifts ( 1 . 5 < z < 5 . 7 ).
or this sample, total fluxes are estimated using Kron apertures,
nd the adopted magnitude limits are given in Table 13 . Since the
ediumhst tier was designed before NIRCam imaging became
vailable, it cannot contribute to the F 444 W-based sample. By
ontrast, the deephst tier had access to early JWST imaging over
uch of its footprint, and the F 444 W-based criteria were explic-
tly applied to classes 7.4–7.8, allowing this tier to be included. 
Tables 12 and 13 list the original classes within each tier that
hould contain these objects based on the photometry available at
he time. When re-defining the ‘gold’ samples using updated pho-
ometry and spectroscopic redshifts, some galaxies may be added
hat were not originally in these classes, while others may scatter
ut. For science cases that depend on the fractions of targets
ctually allocated to NIRSpec shutters, it is therefore important
o use the spectra corresponding to the original classes, as listed

https://jades-survey.github.io/scientists/data.html
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Figure 10. Spectroscopic UV luminosity function constraints for z ∼ 6- 9 
from the target number densities and spectroscopic redshift success rates 
described in this paper. Our values are in good agreement with luminosity 
functions from the literature based on spectroscopic redshifts (red points 
and lines; R. A. Meyer et al. 2024 ; Y. Harikane et al. 2025 ; S. Rojas- 
Ruiz et al. 2025 ) and photometric redshifts (grey points and lines; S. L. 
Finkelstein et al. 2015 ; R. J. Bouwens et al. 2021 ; N. J. Adams et al. 2024 ; 
L. Whitler et al. 2025 ). 
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Table 11. Filter chosen for UV-based gold-sample selection given the 
redshift (spectroscopic if available, else photometric). 

Redshift range Filter 

z ≥ 9 . 9 F 200 W 

7 . 2 ≤ z < 9 . 9 F 150 W 

5 . 6 ≤ z < 7 . 2 F 115 W 

4 . 6 ≤ z < 5 . 6 F 090 W 
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n Tables 3 –8 , since the a posteriori gold samples do not preserve
he original allocation statistics. 
In summary, the two ‘gold’ samples provide a robust frame- 
ork for analyzing the JADES dataset with homogeneous and 
ell-defined criteria: a rest-UV–selected sample spanning a wide 
edshift range ( z > 5 . 7) , and an F 444 W–selected sample tracing
tellar mass at lower redshifts ( 1 . 5 < z < 5 . 7 ). Together, they mit-
gate the complexities introduced by evolving photometry and 
iverse selection strategies, while preserving the flexibility to con- 
ect back to the original class-based targeting. These samples 
hus enable both clean statistical studies and targeted investiga- 
ions of galaxy populations across cosmic time. 

 SUMMARY  

e have presented the target selection strategy for the 
ADES/NIRSpec GTO programme in the GOODS-South and 
OODS-North fields. The procedure was designed to exploit 
he multiplexing capability of the NIRSpec MSA, balancing rare 
igh-redshift candidates, extreme objects, and representative 
alaxy populations at lower redshift. In total, more than 5000 
alaxies were assigned to shutters across the various tiers, with 
ypical pointings yielding 150–200 spectra. 
In total, we obtain robust spectroscopic redshifts for 3297 galax-

es with a median redshift of 2.94. This includes 1231 galaxies that
ere selected from HST data alone, while the remaining 2066 
ere selected based on their JWST photometry. Across the full 
urvey, 291 galaxies were confirmed with z > 6 , of which 50 were
onfirmed with 8 < zspec ≤ 10 and a further 17 were confirmed
ith zspec > 10 . 
The survey spans a tiered structure of depths and modes: 

(i) mediumhst : medium-depth spectra of brighter galaxies se- 
ected from HST imaging, typically reaching mF160W 

� 27. 
(ii) mediumjwst : spectra with moderately longer exposure 

imes that were selected from NIRCam imaging. This sample 
xtends the dynamic range to mF150W 

� 28.5. 
(iii) deephst and deepjwst : extended integrations of high- 

edshift galaxies with 10–30 h exposures in PRISM and shorter
xposures in the gratings. 
(iv) ultradeep : ultra-deep prism exposures allowing target- 

ing of the faintest galaxies, with integrations up to ∼ 50 h in
RISM and ∼ 37 h in the gratings, providing sensitivity to con-
inuum magnitudes of mF150W 

∼ 30 . 

We use our spectroscopic sample to construct the UV luminos- 
ty function at z > 5 . 7 , allowing us to account for the success rates
f our photometric redshift selection. We find this to be in good
greement with previous determinations based on purely pho- 
ometric samples, suggesting that previous photometric-based 
eterminations of the UV luminosity function have not been 
trongly impacted by redshift interlopers. 
We also include a description of two ‘gold’ samples that are
esigned to more easily explore this rich dataset with simple 
election criteria. These samples describe simple rest-UV selec- 
ion at high ( z > 5 . 7 ) redshifts or rest-optical selection at lower
 1 . 5 < z < 5 . 7 ) redshifts. 
This paper is the first of two describing the final 
ADES/NIRSpec GTO data release, Data Release 4. Here we 
MNRAS 549, 1–27 (2026)
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M

Table 12. UV gold selection from the entire sample with zspec > 5 . 7 and magnitude limits based on 
either photometry in the DR3 photometric catalogues, or the most recent photometry available, labelled 
current. mAB refers to the redshift-dependent filter choice as specified in Table 11 . The number of targets 
is indicated at a per-tier level, as well as the total number across the survey. The original priority classes 
that are expected to contribute to these samples are indicated in the final column, though objects from 

other classes may be included based on final redshift and photometric measurements. 

Tier Magnitude limit No. targets Original classes 
DR3 a /currentb 

ultradeep mAB < 30 20/23 1.1,1.2,2.1,2.3,2.4,4.1,4.2,6.1 
deepjwst mAB < 29 . 5 25/27 1,1.1,2,3,4,6.1,6.2 
deephst mAB < 29 . 5 27/34 1,1.1,2,3,4,6.1,6.2 
mediumjwst mAB < 28 . 5 156/170 1,2,3,4,6.0,6.1,6.2 
mediumhst mAB < 28 . 5 56/81 1,2 
Total 284/335 

a Whether or not an object enters into this sample is recorded in the ‘UV_gold_ DR3 ’ column of the 
released catalogues . 
b Whether or not an object enters into this sample is recorded in the ‘UV_gold_DR5_beta’ column of the 
released catalogues . 

Table 13. As for Table 12 , but now for the F 444 W-based ‘gold’ sample. 

Tier Magnitude limit No. targets Original classes 
DR3 a /currentb 

ultradeep F 444 W < 29 86/94 5.1, 5.2, 6.2, 7.1, 7.2, 7.3, 7.4 
deepjwst F 444 W < 27 . 5 66/67 7.5–7.9 
deephst F 444 W < 27 . 5 75/84 7.5–7.8 
mediumjwst F 444 W < 27 983/1048 7.5–7.9 
Total 1210/1293 

a Whether or not an object enters into this sample is recorded in the ‘F444W_gold_ DR3 ’ column of the 
released catalogues . 
b Whether or not an object enters into this sample is recorded in the ‘F444W_gold_DR5_beta’ column of 
the released catalogues . 
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utline the full target selection strategy across all tiers and
resent the resulting redshifts and success rates. The companion
aper, Paper II , describes the data processing and emission line
easurements from the spectra. Together, this Data Release
 comprises the full set of NIRSpec spectra from the JADES
rogramme, totalling 3291 galaxies with robust spectroscopic
edshifts across both GOODS fields and spanning redshifts up
o z ∼ 14 . The NIRSpec component of the JADES programme
emonstrates JWST ’s unique capability to push the redshift
rontier, extend spectroscopic sensitivity across the near-infrared,
nd delivers the largest and most comprehensive survey of early
alaxies to date. 
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PPENDIX  A:  REDSHIFT  INFORMATION  USED  

OR  PRIORITIZATION  

s detailed in Sectons 3.3 and 3.4 , different methods were used
o designate redshifts of sources for prioritization. Table A1
etails the information available at the time and the source
f the redshift information used prior to the visual inspection
tage for all objects in Classes 7 and higher when selected from
WST /NIRCam data. It also includes beagle and eazy photo-
etric redshift solutions if the quality flag of each is < 30 along
ith 68 per cent credible intervals (see Section 3.3.3 for further
NRAS 549, 1–27 (2026)

able A1. The redshift source used for prioritization, as well as photometric re
24 for K. N. Hainline et al. ( 2024a ), E24 for R. Endsley et al. ( 2024 ), ‘[FILTER
election employed), ‘photo- z ’, or ‘spec- z ’. The eazy and beagle photometric
 < 30 (see Section 3.3.3 for details). Information of both primary and second
hotometric redshifts, though not all objects had a secondary peak. For brevi
hown here, demonstrating the form and content. The full table of over 5000
ublished. 

ier NIRSpec_ID Priority 

oods-s-deepjwst 183348 1 

oods-s-deepjwst 183349 1 nearb
oods-s-deepjwst 20012702 1 
oods-s-deepjwst 20013731 1 
oods-s-deepjwst 20018044 1 
oods-s-deepjwst 20055733 1 
oods-s-deepjwst 20064312 1 
oods-s-deepjwst 20176151 1 
oods-s-deepjwst 20015720 1.1 
oods-s-deepjwst 20177294 1.1 
oods-s-deepjwst 9442 2 F 09

oods-s-deepjwst 12326 2 
oods-s-deepjwst 17909 2 F 11

oods-s-deepjwst 20005936 2 
oods-s-deepjwst 20006347 2 
oods-s-deepjwst 20015285 2 
oods-s-deepjwst 20021387 2 
oods-s-deepjwst 20050575 2 
oods-s-deepjwst 20051718 2 
oods-s-deepjwst 20062446 2 
etails). Objects in filler classes, or populated from HST -based
atalogues are included in the full table, but with ‘N/A’ under
he ‘source’ column. 

 Centre for Astrophysics Research, Department of Physics, Astronomy and
athematics, University of Hertfordshire, Hatfield AL10 9AB, UK 
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J Thomson Avenue, Cambridge CB3 OHE, UK 
 Scuola Normale Superiore, Piazza dei Cavalieri 7, I-56126 Pisa, Italy 
 Cosmic Dawn Center (DAWN), Copenhagen DK-2200, Denmark 
dshift information from beagle and eazy . The ‘source’ column is either 
] dropout’ (where [FILTER] gives the dropout filter for the lyman-break 
 redshifts are provided with 1 σ uncertainties if available, and if quality 
ary peaks in the posterior probability distribution are given for beagle 
ty, only the first 20 objects from the top Deep/ JWST priority classes are 
 spectroscopic targets will be available in machine-readable form once 

BEAGLE BEAGLE 

Source eazy photo- z 
primary 
photo- z 

secondary 
photo -z 

H24 14.4+0 . 6 
−0 . 6 15.0+0 . 9 

−0 . 9 –

y companion 3.7+0 . 2 
−0 . 3 3.4+0 . 2 

−0 . 2 –
H24 10.9+0 . 6 

−0 . 3 – –
H24 14.0+0 . 5 

−1 . 0 – –
H24 14.4+0 . 8 

−1 . 4 – –
H24 14.4+1 . 0 
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H24 11.5+0 . 6 
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−1 . 0 – –
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−0 . 2 1.5+0 . 1 
−0 . 1 6.9+0 . 8 

−0 . 8 
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