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ABSTRACT

Most long gamma-ray bursts (LGRBs) originate from a rare type of massive stellar explosion. Their afterglows, while rapidly fading, can initially
be extremely luminous at optical and near-infrared wavelengths, making them detectable at large cosmological distances. Here we report the
detection and observations of GRB 250314A by the SVOM satellite and the subsequent follow-up campaign that led to the discovery of the near-
infrared afterglow and spectroscopic measurements of its redshift z ' 7.3. This burst occurred when the Universe was only about 5% of its current
age. We discuss the signature of these rare events within the context of the SVOM operating model and the ways to optimise their identification
with adapted ground follow-up observation strategies.
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1. Introduction

Long gamma-ray bursts (LGRBs) have long been regarded as
powerful tools for exploring the early Universe. Originating
from the explosion of rare massive stars (Hjorth et al. 2003,
2012; Woosley & Bloom 2006; Cano et al. 2017), they produce
intense afterglow emission that can be detected up to the highest
redshifts, for example z ∼ 10, and beyond (Kann et al. 2024).
Their direct association with individual stars makes them key
tracers of star formation (e.g. Krogager et al. 2024), including
when their host galaxies are too faint to be observed directly
through emission lines, even with sensitive facilities such as the
James Webb Space Telescope (JWST). With multiple gamma-
ray bursts (GRBs) detected at z > 6, we could begin prob-
ing the high-redshift Universe and chemically characterise their
host interstellar medium (ISM) thanks to GRB afterglow spec-
troscopy (Hartoog et al. 2015; Saccardi et al. 2023, 2025). Fur-
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thermore, precise analysis of the Lyman-α break could allow an
estimation of the neutral hydrogen column density of the GRB
host galaxy (Tanvir et al. 2019). The new identification of dis-
tant events is therefore highly desirable. However, to date, we
are statistically limited by a small number of GRBs at very high
redshift (z > 7), and only two have a well-constrained spec-
troscopic redshift, with a low signal-to-noise spectrum with-
out identification of metal absorption lines, zspec = 8.23 (GRB
090423A; Salvaterra et al. 2009; Tanvir et al. 2009) and zspec =
7.8 (GRB 120923A; Tanvir et al. 2018). Other high-redshift
GRBs have been discovered, but only a photometric redshift
has been derived: zphot ' 9.4 (GRB 090429B; Cucchiara et al.
2011) and zphot ' 7.88 (GRB 100905A; Bolmer et al. 2018).
Given the rarity of these high-redshift events and the faintness
of such sources, the scientific outcome is strongly dependent on
the responsiveness of the follow-up activities.

The new satellite SVOM (Space-based multi-band astronom-
ical Variable Objects Monitor; Wei et al. 2016), a Sino-French
mission of CNSA (China National Space Administration) and
CNES (Centre National d’Études Spatiales) launched on 22

Open Access article, published by EDP Sciences, under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

This article is published in open access under the Subscribe to Open model. Subscribe to A&A to support open access publication.

L7, page 1 of 13

https://doi.org/10.1051/0004-6361/202556580
https://www.aanda.org
http://orcid.org/0000-0003-3274-6336
http://orcid.org/0000-0001-9398-4907
http://orcid.org/0000-0002-8149-8298
http://orcid.org/0000-0001-7717-5085
http://orcid.org/0000-0002-6950-4587
http://orcid.org/0000-0001-7346-5114
http://orcid.org/0000-0001-7635-9544
http://orcid.org/0000-0001-9494-0981
http://orcid.org/0009-0007-1271-9900
http://orcid.org/0000-0002-9422-3437
http://orcid.org/0000-0002-9725-2524
http://orcid.org/0000-0001-5586-1017
http://orcid.org/0000-0002-2927-2398
http://orcid.org/0000-0001-9354-2308
http://orcid.org/0009-0009-1573-8300
http://orcid.org/0009-0004-0263-7766
http://orcid.org/0000-0003-1835-1522
http://orcid.org/0000-0001-6991-7616
http://orcid.org/0000-0002-5552-7681
http://orcid.org/0009-0000-5068-3434
http://orcid.org/0000-0002-4291-333X
http://orcid.org/0000-0001-6106-3046
http://orcid.org/0009-0008-2714-2507
http://orcid.org/0009-0000-0564-7733
http://orcid.org/0009-0002-6036-9873
http://orcid.org/0000-0002-5182-6289
http://orcid.org/0000-0003-1673-970X
http://orcid.org/0000-0003-4200-9954
http://orcid.org/0000-0001-9842-6808
http://orcid.org/0000-0001-8415-7547
http://orcid.org/0000-0003-2901-8223
http://orcid.org/0000-0003-0860-440X
http://orcid.org/0000-0002-7910-6646
http://orcid.org/0000-0001-9868-9042
http://orcid.org/0000-0002-8465-3353
http://orcid.org/0000-0002-8775-2365
http://orcid.org/0000-0002-1296-6887
http://orcid.org/0009-0003-5018-643X
http://orcid.org/0000-0001-8427-273X
http://orcid.org/0000-0002-5826-0548
http://orcid.org/0000-0003-0944-7194
http://orcid.org/0000-0002-6107-0147
http://orcid.org/0000-0002-8028-0991
http://orcid.org/0000-0002-9389-7413
http://orcid.org/0000-0001-9695-8472
http://orcid.org/0000-0002-9404-5650
http://orcid.org/0000-0002-6745-4790
http://orcid.org/0000-0002-3732-854X
http://orcid.org/0000-0003-1792-2338
http://orcid.org/0000-0002-4205-0933
http://orcid.org/0009-0001-6078-5239
http://orcid.org/0000-0003-3412-0556
http://orcid.org/0000-0001-5612-5185
http://orcid.org/0000-0001-5108-0627
http://orcid.org/0000-0002-5128-1899
http://orcid.org/0000-0002-9408-1563
http://orcid.org/0000-0003-3114-2733
http://orcid.org/0000-0001-6885-7156
http://orcid.org/0000-0003-3457-9375
http://orcid.org/0000-0002-1022-6463
http://orcid.org/0000-0002-8860-6538
http://orcid.org/0000-0002-9393-8078
http://orcid.org/0000-0002-7978-7648
http://orcid.org/0009-0008-8053-2985
http://orcid.org/0000-0002-4771-7653
http://orcid.org/0000-0002-7680-2056
http://orcid.org/0000-0001-8266-3024
mailto: bertrand.cordier@cea.fr
mailto: wjy@nao.cas.cn
mailto: nrt3@leicester.ac.uk
https://www.edpsciences.org
https://creativecommons.org/licenses/by/4.0
https://www.aanda.org/subscribe-to-open-faqs
mailto:subscribers@edpsciences.org


Cordier, B., et al.: A&A, 704, L7 (2025)

20 10 0 10 20 30
100

0

100

200

300

400

Co
un

ts
/s

ECL [4-100 keV]

20 10 0 10 20 30
Time (since Tb = 2025-03-14T12:56:42) (s)

200

0

200

400

Co
un

ts
/s

GRM [15-300 keV]

Fig. 1. Background subtracted light curves for ECLAIRs in the
4–100 keV energy range (top panel) and for GRM in the 15–300 keV
energy range (bottom panel) using a time bin of 1 s.

June 2024, has been designed to favour the detection and
characterisation of high-redshift GRBs (Cordier et al. 2008). For
this purpose, the SVOM collaboration has developed dedicated
partnerships with other space- and ground-based facilities. In
this Letter we present the first result of this effort: the SVOM
detection of GRB 250314A at z ' 7.3 and the subsequent follow-
up of its afterglow. In a companion paper, Levan et al. (2025)
report JWST observations that likely provide direct evidence for
the association of this GRB with a massive star progenitor. All
errors are given at the 68% confidence level when not stated oth-
erwise.

2. Observations, data analysis, and results

Detection, localisation, and slew. On 14 March 2025, the
SVOM/ECLAIRs coded-mask telescope (Godet et al. 2014)
automatically detected and localised GRB 250314A starting at
12:56:42 UTC (Tb), hereafter used as the time reference. Four
alert packets were produced and transmitted immediately to the
ground thanks to the SVOM very high frequency (VHF) net-
work (see Appendix A.1). As detailed in Appendix A.2, the first
alert reports an excess detected over an interval of 10.24 s in the
8–50 keV energy band starting at Tb. The localisation of the best
alert was at RA = 201.272◦, Dec = −5.293◦ (J2000) with a 90%
confidence level radius of 8.62 arcmin, including a 2 arcmin sys-
tematic error added in quadrature (Wang et al. 2025). The trig-
ger requested the spacecraft slew at Tb+43 s, effectively locat-
ing GRB 250314A in the centre of the field of view of the four
SVOM instruments.

Prompt GRB observations. GRB 250314A was detected
by both gamma-ray instruments on board SVOM, ECLAIRs,
and the Gamma Ray Monitor (GRM; Dong et al. 2010; He et al.
2025). Their data analysis is detailed in Appendix B. In the
light curves shown in Fig. 1, GRB 250314A appears as a
weak single pulse burst, with a T90 duration of 11+3

−2 s in 4–
100 keV (ECLAIRs) and 7.50+15.80

−5.00 s in 15–5000 keV (GRM).
The analysis of the spectrum leads to a time-averaged flux
of 5.1+0.5

−0.9 × 10−8 erg cm−2 s−1 in 4–120 keV (ECLAIRs) and
3.27+0.56

−0.55 × 10−8 erg cm−2 s−1 in 15–5000 keV (GRM). The joint
spectral analysis of ECLAIRs+GRM data shows that the time-
averaged spectrum is best fitted by a power law with an expo-
nential cut-off (Fig. B.2), with a photon index of α = −1.05+0.22

−0.24
and a peak energy of Ep = 77+25

−14 keV.

X-ray follow-up with SVOM/MXT, Swift/XRT and EP/FXT:
afterglow detection. Following the slew of the satellite, the
Microchannel X-ray Telescope (MXT; Götz et al. 2023) on
board SVOM began observing the field of GRB 250314A at
Tb+177 s. The MXT observation lasted until 16:18:49 UT accu-
mulating an effective exposure time of 4950 s on source, due
to Earth occultations, South Atlantic Anomaly (SAA) pas-
sages, and stray-light limitations. The analysis of MXT data
is detailed in Appendix C. The afterglow of GRB 250314A
was not detected. The first kilosecond of the observation
led to a 3σ upper limit of 2.5× 10−11 erg cm−2 s−1 in the
0.3–10 keV energy band. To complement the MXT observa-
tions, we requested several target-of-opportunity (ToO) follow-
up observations using both the Neil Gehrels Swift Observa-
tory/XRT (Burrows et al. 2005) and the Einstein Probe/FXT
(Chen et al. 2020) X-ray telescopes (0.3–10 keV). As reported in
Appendix C.2, an uncatalogued fading X-ray source in the first
Swift/XRT (Kennea et al. 2025) and EP/FXT (Turpin et al. 2025)
observations was clearly detected at an enhanced Swift/XRT
position RA = 13h 25m 12.33s and Dec = −05◦16′56.1′′
(J2000) with an uncertainty of 3.4′′. As this new X-ray tran-
sient has a position consistent with that of the ECLAIRs GRB
and shows a clear fading signature, we confidently identify it
as the X-ray afterglow of GRB 250314A. The spectral analy-
sis of Swift/XRT and EP/FXT data is detailed in Appendix C.
In all cases the best spectral fit was obtained by an absorbed
power law (photon index∼ 2.4) whose fitted NH value is compat-
ible with values exceeding the Galactic value (2.46× 1020 cm−2,
HI4PI Collaboration 2016); see discussion in Appendix C. The
derived fluxes of our observations are given in Table C.1 and
lead to the light curve shown in the top panel of Fig. C.1,
where it is compared to a sample of other high-z afterglows. We
notice that the flaring activity shown by several high-z afterglows
detected in the past is clearly excluded by our early time MXT
observations.

Follow-up with SVOM/VT. Following the slew, the Visi-
ble Telescope (VT; Fan et al. 2020) on board SVOM began the
follow-up of the field at Tb+186 s in the VT_B (400–650 nm)
and VT_R (650–1000 nm) channels simultaneously. The follow-
up lasted for three orbits. As detailed in Appendix D, no uncat-
alogued sources brighter than 20 mag were found within the
ECLAIRs error region from the quick-look analysis of the
VHF data (Palmerio et al. 2025). The stacking of the com-
plete image dataset received later revealed no candidate within
the Swift/XRT error box and resulted in a 3σ upper limits of
23.5 mag in VT_B and 23.0 mag in VT_R band at 13.9 minutes
after Tb (see Table D.1). These early VT deep optical upper lim-
its suggest a potential high-redshift (z > 6) candidate (Li et al.
2025).

Ground-based follow-up observations with the NOT, the
VLT and the GTC: afterglow detection and redshift mea-
surement. We triggered the Nordic Optical Telescope (NOT)
as soon as the X-ray localisation became available. Imaging in
the J band was secured with the near-infrared (NIR) camera
NOTCam (FoV: 4′ × 4′), beginning 12.1 h after Tb. Consis-
tent with the Swift/XRT and EP/FXT X-ray localisation, a single
object was detected, not visible in archival images of this field
at RA = 13h 25m 12.16s and Dec = −05◦16′55.1′′ with an
uncertainty of 0.1′′ (Malesani et al. 2025). A second NOTCam
observation was performed the following night, only yielding an
upper limit to the target brightness. Following the identification
of the counterpart, we initiated within the ‘Stargate’ programme
a photometric and spectroscopic follow-up at the ESO Very Large
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Fig. 2. Left: 2D VIS (top) and NIR (bottom)
VLT/X-shooter spectra. The VIS spectrum is cut
at 8000 Å, and the vertical dashed black line
marks the position corresponding to the Ly-α
observer frame wavelength at z ' 7.3. Right:
1D re-binned combined spectrum from 9000 to
13 000 Å. The solid red line shows the best fit-
ting afterglow model (Appendix E). Note that
the increased noise around the break location is
an unfortunate consequence of it being close to
the boundary between the VIS and NIR arms.

Telescope (VLT), using the High Acuity Wide field K-band
Imager (HAWK-I) in the Y JH filters and with the X-shooter
spectrograph (Vernet et al. 2011). HAWK-I observations began
16.45 h after Tb. The afterglow was detected in all of the filters,
clearly fading compared to the NOT measurement, thereby iden-
tifying this object as the afterglow of GRB 250314A. Photome-
try was also secured 16.81 h after Tb at the 10.4-m Gran Tele-
scopio Canarias (GTC) telescope, using the OSIRIS+ instrument
and the z filter. This served as a ‘veto’ filter, expecting a deep non-
detection in the optical band due to the source spectrum drop-out.
The data reduction is detailed in Appendix E, and all magnitudes
are reported in Table E.1. These data produce the light curve in the
bottom panel of Fig. C.1, where it is compared to the available
sample of high-z GRBs. X-shooter observations began 16.62 h
after Tb. The spectra cover the wavelength range 3000–21 000 Å
and the spectral analysis is detailed in Appendix E. The spectrum
shown in Fig. 2 reveals a flat spectral continuum that sharply drops
off below λ ∼ 10090 Å, consistent with a Lyman-α break caused
by absorption from neutral hydrogen, as shown in Fig. 2 (Right).
Despite the low signal-to-noise ratio, fitting this feature unam-
biguously indicates a redshift of z ' 7.3. The details of the fit
and the full corner plots of the parameters are shown in Fig. E.1.
Unfortunately, no individual metal absorption features have been
confidentially identified (see the discussion on equivalent width
(EW) upper limits in Appendix E).

Radio follow-up campaign. The determination of the red-
shift triggered a radio follow-up campaign. The radio after-
glow is detected by VLA at 6.7 days (Nayana et al. 2025) and
ATCA at 8.96 days. ALMA observations at 11.6 days after Tb
led to the most precise localisation (Laskar et al. 2025). Data
acquired with ATCA, e-MERLIN, MeerKAT, and VLA from 6.7
to 109 days after Tb are presented and discussed in Appendix F.

3. Discussion and conclusions

Our observations, triggered by the detection of GRB250314A
on board SVOM (timeline discussed in Appendix G), led to the
identification of a new GRB above z = 7. We summarise below
the results that lead us to associate this GRB to a massive star
progenitor, complementary to the possible direct evidence pro-
vided by JWST observations presented in Levan et al. (2025).
This confirms the importance of GRBs as probes of star forma-
tion in the early Universe and and leads us to discuss how the
follow-up strategy may still be optimised to enlarge the high-z
GRB sample.

3.1. Classification of GRB 250314A.

As discussed in Appendix H, the rest-frame peak energy Ep,rest =

642+209
−118 keV and isotropic-equivalent energy Eiso = 4.65+1.13

−0.49 ×

1052 erg in the 10 keV–10 MeV energy range of GRB 250314A

are consistent with a classification as a ‘long’ GRB (type II):
see Fig. H.1. The rather short T90 duration in the burst rest
frame (T90/(1 + z) = 1.3+0.4

−0.2 s) is probably due to a ‘tip
of the iceberg effect’ considering the weakness of this GRB
(Llamas Lanza et al. 2024), which is also often observed in other
high redshift GRBs (see discussion in Appendix B.2). As seen
in Fig. H.1, the properties of GRB 250314A are not extreme,
although its isotropic equivalent energy lies in the bright half of
the sample, similar to other high redshift GRBs. We conclude
that GRB 250314A appears as a classical long (type II) GRB,
most probably associated with a massive star progenitor (see
e.g. discussion in Li et al. 2020). The low-energy threshold of
ECLAIRs at 4 keV favours the detection of such high-redshift
GRBs (Palmerio & Daigne 2021). However, their early identifi-
cation remains a challenge and requires a specific strategy.

3.2. Optimising SVOM follow-up strategy for high-z GRBs

An important goal of the SVOM mission is to increase the frac-
tion of GRBs with redshift determinations, aiming to increase
the low number of identified high-z GRBs to date (12 GRBs at
z > 6) and to use them as probes of stars and galaxies in the
early Universe, up to the re-ionisation era. To reach these goals,
two key factors are necessary: a rapid determination of the pre-
cise afterglow position, and the availability of sensitive optical-
NIR spectrographs. To this aim, SVOM benefits from two major
assets: the slew capability, allowing the fast repointing (<2 min)
of the on-board instruments MXT and VT, and the VT sensitiv-
ity and spectral coverage including the reddest part of the optical
domain. Furthermore, for the follow-up of the GRB afterglows,
the SVOM mission also includes dedicated ground-based facil-
ities to perform real-time photometry. In addition, the SVOM
team has established agreements with the Swift and EP teams
to obtain additional rapid X-ray follow-up observations, as well
as with several collaborations with access to large ground-based
telescopes for deep photometry and spectroscopy.

From its launch up to 12 July 2025, the VT automatically
followed up 26 ECLAIRs-triggered GRBs1, with a delay of sev-
eral minutes after the trigger, detecting the optical counterpart of
19 of these (73%). By performing a rapid analysis of VHF data
(Appendix D), initial results identifying bright candidates can
be distributed within an hour. More precise and deeper detec-
tion results can be obtained using X-band data, which are typ-
ically obtained within 5–7 hours (Appendix A.1). The precise
localisations of the X-ray afterglow help us draw more firm
conclusions, especially in cases where no optical detection is
available. This has already led to 14 redshift determinations
(54%). Of the seven GRBs without optical afterglow detection,

1 This represents only about 60% of ECLAIRs-triggered GRBs as the
automatic slew was only gradually enabled a few months later.
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one was affected by the strong stray light from Earth during
the early phase, which limited the detection ability (Qiu et al.
2025). Three of them may be caused by heavy extinction, as indi-
cated by the relatively high excess column density deduced from
the X-ray afterglow spectrum (Evans et al. 2025; Osborne et al.
2025). GRB 250314A is one of the remaining three. The other
two (GRB 250507A and GRB 250127A) are also high-redshift
GRB candidates, even though high-extinction or optically faint
GRBs cannot be excluded.

The follow-up of very high-redshift (z > 6) GRB candidates
represents an additional challenge. There are few NIR facilities
capable of ToO observations soon after a GRB detection. As
they have limited time allocated for afterglow observations, pre-
liminary indications of a possible high-redshift GRB origin are
necessary to activate such observations. Therefore, obtain-
ing early-time VT deep limits on the afterglow magnitude is
extremely important, and an X-ray afterglow position with an
accuracy better than 10′′ is essential to reduce the ECLAIRs
or MXT error box and filter out potential contaminants. Both
factors played a key role in the discovery of GRB 250314A.
This event also highlights the importance of setting up efficient
coordination and communication between SVOM and follow-
up collaborations. The timeline in Fig. H.2 indicates a period of
approximately 17 hours between the ECLAIRs trigger and the
start of the VLT observation. This delay is due to the availabil-
ity of two key pieces of information: the X-ray location and the
deep VT upper limits. They arrived late, 11 hours and 15 hours,
respectively, after the trigger, whereas the corresponding obser-
vations were completed much earlier. The delay in determining
the X-ray localisation is notably long due to data transmission
gaps. The usual delay is approximately 3 hours. The delay in
determining deep limits from the VT data is clearly a weakness
that requires improvement.

In conclusion, the observations of GRB 250314A presented
in this Letter allow us to include one more GRB in the small sam-
ple at z > 7 and to identify the key factors that still limit the iden-
tification of such high-redshift GRBs. In the future, we stress that
a game-changing GRB mission capable of autonomously local-
ising and performing spectroscopy of high-redshift GRBs would
be transformative. In the short term, significant progress is still
expected with SVOM: (i) To make VT deep optical early-time
upper limits available earlier than for GRB 250314A, the main
goal will be to increase the number of X-band stations to recover
the full telemetry more rapidly. Once the precise X-ray locali-
sation and the VT X-band data are available, the automation of
VT data analysis can further improve the rapid dissemination of
crucial results, facilitating NIR follow-up trigger. (ii) The NIR
follow-up will benefit from new facilities, including the start of
the SOXS spectrograph (Schipani et al. 2018) operations in 2026
and the commissioning of the CAGIRE camera (Fortin et al.
2024) at the Colibrí telescope focus in June 2026. This rep-
resents a considerable addition to the handful of NIR instru-
ments available to date for GRB follow-up, especially because
both instruments are specifically meant for the follow-up of
transient phenomena. Specific agreements guarantee that both
instruments will have dedicated follow-up time for all SVOM
GRBs observable from the San Pedro Mártir and ESO/La Silla
observatories, respectively, as soon as they are visible (CAGIRE)
and once a relatively precise (less than ∼2′) localisation is avail-
able (SOXS). CAGIRE will be less sensitive than HAWK-I
(J∼ 19 in 5 minutes of observations). However, its availability
for SVOM triggers, field of view, and simultaneous observations
with the optical instruments on Colibrí will improve the chances
of identifying high-redshift GRB afterglows, particularly in their

early phases, and will help determine their precise localisation.
While SOXS is not as performant as X-shooter in terms of sen-
sitivity and resolution, it will provide a step forward in obtaining
afterglow spectroscopy of high-redshift GRBs. In fact, to date,
spectroscopy of GRBs at z > 6 has relied on X-shooter avail-
ability, which remains the only spectrograph suitable for such
observations.

This optimised follow-up strategy will be key to obtain-
ing NIR spectroscopy at earlier times than for GRB 250314A,
enabling high signal-to-noise ratio (S/N) spectra and fully
exploiting the possibility to probe high-redshift galaxies and re-
ionisation with GRBs.
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Appendix A: Trigger, first localisation, and data
transmission

A.1. Data transmission: VHF and X band data

SVOM data are received on ground via two different channels:
(i) selected data can be transmitted in near-real time via a VHF
network (hereafter ‘VHF data’); (ii) complete data are transmit-
ted with a delay of a few hours, depending on the frequency
with which X-band stations are available for the SVOM mission
(hereafter ‘X-band data’). During the sequence following an on-
board trigger, VHF data include alert packets (Appendix A.2)
and selected data which are both generated by the on-board
processing pipelines and used for the quick-look analysis on-
ground. In case of a slew of the spacecraft, VHF data include an
early photon list for the MXT, and source lists and 1-bit images
for the VT, both around the ECLAIRs localisation. X-band data
include event-by-event data from ECLAIRs and GRM and all
images obtained by MXT and VT, and are processed on-ground.
In the case of GRB 250314A, MXT and VT VHF data were
received 15 min and 49 min after the ECLAIRs trigger respec-
tively, and X-band data were received with a delay of 4.7 hours.

Fig. A.1. Location of the burst on the sky in Galactic coordinates (red
point). The four alert packets produced by the trigger (inset) have coher-
ent source positions, located well inside the 90 % c.l. error ellipses.

Fig. A.2. SVOM/ECLAIRs VHF shadow-gram (left) showing the num-
ber of counts per detector plane pixel during the time period of the best
alert. De-convolved full-sky image (middle) is expressed in units of S/N
(σ). A zoom-in on the detected source in the sky image is shown on the
right.

A.2. ECLAIR on-board trigger and localisation

The SVOM/ECLAIRs onboard trigger automatically detected
and localised GRB 250314A and produced 4 different VHF
alerts packets, sent to the onboard VHF emitter. The first VHF
alert was produced at 12:56:58 UTC (T0) and covered the obser-
vation starting at 12:56:42 (Tb) over 10.24 s in the 8–50 keV
energy band. The second VHF alert covered the same time
range in the 8–120 keV band and provided the best localisa-

tion, reported in Sect. 2, with a maximum S/N of 9.18 σ (4.41
σ above noise). The localisations of all four alerts were consis-
tent (Fig. A.1). Those alerts were produced by the Count-Rate
Trigger (CRT), an algorithm which searches for time periods
with detector-count excesses over background, followed by the
reconstruction of their sky image, in which a new and uncata-
logued source is searched for (Schanne et al. 2019). The trigger
requested the spacecraft slew at T0+27 s and terminated the alert
sequence 6 s later after confirmation of the slew start. It also sent
VHF light-curve and VHF shadow-gram packets, containing the
detector plane image of the best alert (Fig. A.2).

Appendix B: ECLAIRs and GRM data analysis

B.1. GRM detection

Since GRB 250314A triggered ECLAIRs first, GRM followed
with an observation sequence driven by ECLAIRs. The analysis
of the GRM X-band data shows a clear detection consistent with
the ECLAIRs one, with high S/N in a timescale of 2 s.

B.2. Light curve and duration

Most of the burst emission in ECLAIRs is detected between 4
and 100 keV. The background-subtracted light-curve in Fig. 1
(top) was built during the analysis of X-band data by selecting
only pixels of the detection plane illuminated by the burst over a
specific time window from Tb-109 s to Tb+65 s. This approach
effectively minimises background noise, thereby enhancing the
accuracy of the background-subtracted light curves and facil-
itating a more precise estimation of the event duration. The
background-subtracted light-curve obtained from the analysis of
GRM X-band data (Fig. 1, bottom) also consists of a single
pulse. The T90 durations reported in Sect. 2 were determined
by calculating the median of their distributions. These distribu-
tions were generated through simulations that employed Poisson
resampling of the observed light curves.

Fig. B.1. Observed T90 duration as a function of the redshift for the cur-
rent sample of GRBs above z ∼ 6. The observed T90 duration in 4–100
keV of GRB 250314A is shown in red. The observed T90 durations in
15–150 keV of the other bursts in blue are taken from the Swift/BAT cat-
alogue (Lien et al. 2016). The dotted green line corresponds to a dura-
tion of 2 s in the burst rest frame.

The result T90 = 11+3
−2 s in the 4–100 keV band of ECLAIRs

corresponds to a rather short T90 duration in the burst rest frame
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Fig. B.2. Best-fit parameters of the ECLAIRs and GRM joint spectral
fits using a CPL model in the 5 keV – 5 MeV energy band. Errors are
quoted at the 1σ level.

(1.3+0.4
−0.2 s). The measured duration is however very sensitive to

the energy range and sensitivity of the detector, and the burstS/N
(see e.g. the discussion for Swift/BAT in Moss et al. 2022). Such
short durations are observed in most GRBs above z = 7 as shown
in Fig. B.1 and can be interpreted as a ‘tip of the iceberg effect’,
as discussed in Littlejohns et al. (2013), Lü et al. (2014). Such
an effect is also expected for high redshift GRBs detected by
ECLAIRs as shown in the pre-launch simulations performed by
Llamas Lanza et al. (2024) (see their Fig. 3).

B.3. Spectral analysis

The best time interval to build the spectrum of GRB 250314A
was found using reconstructed ECLAIRs sky images over dif-
ferent time intervals so that the source was detected with S/N
larger than 3. This leads to an interval of 11 s from Tb-1 s to
Tb+10 s, used for the analysis of the time-averaged spectrum by
ECLAIRs, GRM and ECLAIRs+GRM.

ECLAIRs spectral analysis. We extracted the time-averaged
spectrum using the ECLAIRs pipeline (ECPI) version 1.18.0.
ECPI first produces Good Time Intervals (GTIs) by filtering
auxiliary and housekeeping data (i.e. filtering out satellite pas-
sages through the SAA, excluding time intervals when the satel-
lite pointing is unstable, and selecting data according to Earth
occultation conditions). The pipeline discards all events exhibit-
ing abnormal Pulse Height Analyser (PHA) values, each event
being identified by its pixel position and associated energy chan-
nel. Then, the event energy is calculated using a linear calibra-
tion function that accounts for the pixel-specific gain and off-
set parameters and is assigned to a unique Pulse Invariant (PI)
channel. ECPI corrects detector images produced in different
energy bands for efficiency, non-uniformity, and Earth occulta-
tion. From these corrected detector images, the pipeline applies a

deconvolution procedure to reconstruct sky images and performs
coding noise cleaning.

In addition, based to the burst position in these sky images,
the pipeline builds a specific shadow-gram model. The shadow-
gram model is fitted to the detector maps to extract the flux infor-
mation for each energy bin. A second-degree polynomial is used
to account for the background component. The response matrix
file ECL-RSP-RMF_20220515T103600.fits and the ancillary
response file ECL-RSP-ARF_20220515T104100.fits were used
in the analysis. The ECLAIRs time-averaged spectrum is best
fitted (χ2/d.o.f. = 19/21) in the 5–100 keV band by a power-
law with a photon index of 1.2 ± 0.1 corresponding to a 4–120
keV time-averaged flux of 5.1+0.5

−0.9 × 10−8 erg cm−2 s−1.
GRM spectral analysis. We used all three Gamma-Ray

Detectors (GRDs) to extract the time-averaged spectrum. The
Earth atmosphere albedo is not taken into account in the
responses as the orientation of the three GRDs are all away
from the Earth, and the flux of the burst is relatively low.
The GRM time-averaged spectrum is best-fitted by a cut-off
power-law model (CPL), with parameters of α = 1.00+0.57

−0.67 and
Ep = 64+16

−14 keV (stat/d.o.f.∼34/24). This corresponds to a time-
averaged flux of 3.27+0.56

−0.55×10−8 erg cm−2 s−1 in the 15-5000 keV
band.

ECLAIRs+GRM joint spectral analysis. We then performed
a joint spectral analysis in the 5 keV–5 MeV energy band. The
time-averaged spectrum is best fitted by a CPL model with a
photon index α = −1.05+0.22

−0.24, a peak energy Ep = 77+25
−14 keV

and a normalisation κ = 0.50+0.36
−0.23 ph cm−2 s−1 keV−1 at 1 keV

(stat/d.o.f. = 152/147). The posterior distributions of the model
parameters are shown in Fig. B.2. Note that given the burst weak-
ness the peak energy is not well constrained.

Appendix C: X-ray data analysis

C.1. SVOM/MXT data analysis

MXT data were acquired in the standard event mode and pro-
cessed with the MXT pipeline v1.12. The MXT on board soft-
ware, attempting localisations on increasingly longer exposure
times, starting from 30 s after satellite stabilisation, did not find
any new source in the MXT field of view in near-real time. As
MXT did not detect the afterglow of GRB 250314A we deter-
mined the two 3 σ upper limits on the 0.3–10 keV energy band
reported in Table C.1. The first covers the first ks of observation,
and the second corresponds to the entire observation. Both have
been calculated assuming the spectral parameters measured by
Swift/XRT and EP/FXT; see Appendix C.2.

Table C.1. X-ray follow-up observations.

Instrument Time interval Exposure Flux
since Tb time Observed Unabsorbed

(s) (ks) (10−12 · erg cm−2 s−1)

SVOM/MXT
177-1177 1.0 ≤ 25

177-11966 4.95 ≤ 11

Swift/XRT
(5.68 − 7.38) × 103 1.69 1.1+0.8

−1.0 1.7+0.3
−0.3

(343.22 − 811.52) × 103 3.91 ≤ 0.2

EP/FXT
(31.97 − 33.16) × 103 1.19 0.4+0.1

−0.1 0.4+0.1
−0.1

(83.83 − 98.39) × 103 8.87 0.06+0.04
−0.03 0.07+0.04

−0.03
(250.93 − 259.73) × 103 5.48 ≤ 0.05

Notes. The flux are expressed in the 0.3–10 keV energy band, and the
upper limits are given at the 3σ level.
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Fig. C.1. Comparison of the afterglow light curves of a sample of high-
redshift GRBs (color-coded) to our data (cyan stars). Top: Unabsorbed
X-ray luminosity (0.3-10 keV), deduced for GRB250314A from the
SVOM/MXT, Swift/XRT, and Einstein Probe/FXT data in Table C.1,
and obtained through the Swift burst analyser (Evans et al. 2010) for the
other high-redshift GRBs. Bottom: Optical light curves. Each rest-frame
light curve is shifted to a common z = 7.3 redshift and to the H band.
Only detections redwards of the Ly-α break are included. Optical light
curves of high-redshift afterglows are taken from Tanvir et al. (2018)
and references therein, Rossi et al. (2022), Brivio et al. (2025).

C.2. Swift/XRT and EP/FXT data analysis

A first automatic Swift ToO was executed at 14:31:21 UT, i.e. 1.6
hr after Tb, for a total exposure time of 1.7 ks. Additional obser-
vations were also carried out from 4.0 to 8.9 days after Tb. Three
epochs were obtained with EP/FXT from 2025-03-14 21:49:29
to 2025-03-17 13:05:32 UT, i.e. 8.9 h, 23.3 h and 2.9 days
after Tb. We clearly detected an uncatalogued fading X-ray
source in the first Swift/XRT (Kennea et al. 2025) and EP/FXT
(Turpin et al. 2025) observations at an enhanced Swift/XRT posi-

tion R.A. = 13h25m12.33s and Dec = −05◦16′56.1′′ (J2000)
with an uncertainty of 3.4′′. This position is 1.9′ away from the
ECLAIRs position, and is identified as the X-ray afterglow of
GRB 250314A due to its clear fading signature.

The Swift/XRT spectra were obtained from the UK Swift
Science Data Centre2, while the EP/FXT (A and B) spectra
were processed following the standard data reduction proce-
dure described in the FXT Data Analysis Software Package3

(FXTDAS v1.10). Both count rate spectra were grouped to a
minimum of 1 count per bin using the grppha ftools routine.
Data have been fitted using the XSPEC package4. We applied
the C-statistic method (Cash 1979) to fit our data. We first sepa-
rately analysed the Swift/XRT and EP/FXT spectra of their first
respective epochs. Due to the low statistics, (17 and 31 counts
in FXT A and B, and 44 counts in XRT), we then attempted a
joint fit by allowing for a constant between XRT and FXTs to
compensate for the flux variability, and cross calibration uncer-
tainties. In Table C.2 we report the results of our fits using an
absorbed power law model (Tbabs × powerlaw)5 and using an
additional local absorber (Tbabs×zTbabs×powerlaw) at z = 7.3
(fixing the galactic hydrogen column density fixed at NGal

H,x =

2.46×1020cm−2 (HI4PI Collaboration 2016)). The derived fluxes
can be found in Table C.1. The top panel in Fig. C.1 shows the
X-ray light curve of GRB 250314A compared to a sample of 10
high-z X-ray afterglows.

Fig. C.2. Distribution of the best-fit values and upper limits for the Nhost
H,x

values for the high-redshift GRB sample discussed in this paper.

In all cases the best fit is obtained by an absorbed power law,
with NH fitted values in excess of the Galactic one. Interestingly,
we notice that when trying to account for this excess by mod-
elling it as the intrinsic host galaxy hydrogen column density
contribution, we obtain values that are in excess of Nhost

H,x > 1023

cm−2. Such a large amount of Nhost
H,x has been previously reported

for other high-z GRBs, such as GRB 090429B (Cucchiara et al.
2011) and GRB 090423 (Salvaterra et al. 2009), and could be
due to an additional contribution of the intergalactic medium
(IGM), as pointed out by Starling et al. (2013). We hence
examined all available XRT data from the high-redshift sample
(11 GRB z > 5.9), applying a model that includes both a local

2 https://www.swift.ac.uk/xrt_spectra/00019616
3 http://epfxt.ihep.ac.cn/analysis
4 https://heasarc.gsfc.nasa.gov/docs/xanadu/xspec/
5 The abundances used are from Anders & Grevesse (1989)
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galactic absorber and an intrinsic component from the host
galaxy. In all cases, we find an intrinsic column density exceed-
ing 1022 cm−2 (see Fig. C.2), similar to the burst discussed here,
supporting the host plus IGM scenario.

Table C.2. Results of the spectral analysis of the Swift/XRT and Ein-
stein Probe/FXT X-ray follow-up observations.

Instrument Time NH,X Nhost
H,X† Photon C-stat/d.o.f.

since Tb index
(ks) (1022 cm−2) (Γ) (d.o.f.)

Swift/XRT 5.68 0.19+0.22
−0.17 - 2.9+1.2

−0.9 0.99 (39)
7.38 0.0246 34+49

−26 2.1 ± 0.3 0.91 (39)
EP/FXT 31.97 0.10+0.39

−0.10 - 2.4+2.2
−1.1 1.41 (44)

(A+B) 33.16 0.0246 4+22
−4 2.1+1.1

−0.7 1.41 (44)
XRT/FXT 5.68 <0.35 - 1.8+2.0

−0.4 0.51 (78)
(A+B) joint 33.16 0.0246 21+32

−18 2.7+0.9
−0.7 0.9 (77)

Notes. NGal
H,X is extracted from the HI4PI Map (HI4PI Collaboration

2016) at the R.A., Dec. coordinates of the XRT afterglow. †: With addi-
tional NGal

H,x fixed at 2.46 × 1020cm−2 and z = 7.3.

Appendix D: VT data reduction

VT follow-up observations lasted for 3 orbits continuously dur-
ing the full Moon phase. Although the angular distance to the
Moon was 25◦, the stray light strength from the Moon in VT
images was negligible.

D.1. Quick-look analysis

The on-board data processing pipeline processed the images
with four sequences, two performed during the first orbit, and
two during the second orbit, aiming to generate the quick look
products to have a rapid identification of an optical counter-
part. During the processing, the quality of images were checked
mainly based on the stability of the platform and background
level. The instrument calibrations including bias, dark and LED
flat-field correction were then carried out.

Using sub-images centred at the ECLAIRs localisation with
a size covering partially the ECLAIRs error-box, the on-board
processing pipeline generates source lists for the four sequences
and 1-bit images for the first and second sequences (MXT local-
isation would have been used if it had been available; in this case
the sub-images size cover the entire MXT error-box). The source
lists contain the sources above the detection threshold, which is
configurable on-board with a default value of 2σ (S/N per pixel).
The 1-bit images are combined sub-images digitised with 0 or 1
(1-bit) depending if the pixel is below or above the detection
threshold. This is adapted to the limited data rate of the VHF
network. After being encoded with the Run-Length Encoding
method, 1-bit images are near two orders of magnitude smaller
than the original images (16 bits). In the case of GRB 250314A,
the sub-image transmitted to the ground by the VHF network
was generated by stacking six consecutive images and was cov-
ering ∼ 55% of the ECLAIRs error-box.

Once the VHF data (source list and 1-bit sub-image) were
received, the on-ground real-time data processing pipeline made
the astrometric and photometric calibrations. The source lists
were cross-checked with known catalogued sources, with a
visual check by scientists on duty. The results of this quick-

look analysis suggested with high confidence level that there are
no uncatalogued sources brighter than 20 mag (Palmerio et al.
2025).

Table D.1. VT 3σ upper limits for GRB 250314A.

Time since Tb Exptime (s) Upper limit (AB) Band

13.9 min 24×50 23.5 VT_B
13.9 min 23×50 23.0 VT_R

1.0 hr 79×50 23.8 VT_B
1.0 hr 77×50 23.2 VT_R

D.2. X-band data analysis: Deep optical upper limits

When X-band data were received later, a more refined analysis
was performed, by stacking more calibrated images. Focusing
on the precise localisation provided by Swift/XRT (Kennea et al.
2025), and after excluding fake sources caused by detector
defects and faint catalogued sources, no optical candidate was
detected down to the deep 3 sigma upper limits provided in
Table D.1. The corresponding finding chart for the stacked image
in VT_R channel (650-1000 nm) is shown in Fig. D.1.

10 arcsec

VT_B

N

E

10 arcsec

N

E

VT_R

Fig. D.1. VT stacked image in VT_B and VT_R bands. The total effec-
tive exposure time is 24×50 s and 23×50 s for VT_B and VT_R bands,
respectively, at a mid-time of 13.9 min after the burst. The upper rep-
resents the north, and the left represents the east. The central red circle
denotes the location of GRB 250314A. No signal is detected.

Appendix E: Ground-based optical-NIR follow-up

E.1. Photometry

The data reduction of the VLT/HAWK-I observations reported in
Sect. 2 was carried out using the standard ESO pipeline. Near-
IR photometric calibration was performed against the VHS cata-
logue. The small lever arm between J and H does not provide
strong constraints on the spectral slope, but formally we find
β = 0.19 ± 0.40, where flux density is expressed as a power-
law function of frequency, Fν ∝ ν

−β. This is relatively blue for a
GRB afterglow, suggestive of a low extinction line of sight.

The much steeper slope between the Y and J bands, and deep
non-detection in z indicates a sharp spectral break around λ ≈
1 µm.

E.2. Optical-NIR spectral analysis

The VLT/X-shooter observations, also reported in Sect. 2, con-
sisted of 4 exposures of 1200 s each. These observations were
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Table E.1. Optical and NIR ground-based photometry.

Time Exposure Instrument Magnitude Band
since Tb (hr) time (s) (AB)

16.7 360 VLT/X-shooter >23.1 z
16.81 930 GTC/OSIRIS+ >23.9 z
16.96 600 VLT/HAWK-I 23.29±0.13 Y
12.31 1080 NOT/NOTCam 21.82±0.17 J
16.61 480 VLT/HAWK-I 22.50±0.08 J
38.64 2700 NOT/NOTCam >21.5 J
16.74 480 VLT/HAWK-I 22.44±0.06 H

Notes. z-band photometry is calibrated against the Pan-STARRS cata-
logue, while Y , J, and H are calibrated against the VISTA Hemisphere
Survey (McMahon et al. 2021). Upper limits are given at the 3σ levels.
No correction has been made for the small Galactic foreground extinc-
tion (AJ = 0.026, AH = 0.016; Schlafly & Finkbeiner 2011).

conducted using the ABBA nod-on-slit mode. Each individual
VIS spectrum was reduced using the STARE mode reduction,
while the NIR arm data was processed using the standard X-
shooter NOD mode pipeline (Modigliani et al. 2010). Sky fea-
tures were subtracted and each flux-calibrated spectrum com-
bined into a final science product (Selsing et al. 2019). All mag-
nitudes are reported in Table E.1.

To reveal the faint continuum in the X-shooter spectrum
shown in Fig. 2 (left), we first masked bad pixels and subtrac-
tion residuals of bright sky lines, then binned the VIS (NIR) into
2.5 (1.5) nm wide channels using inverse variance weighting.
The extraction was performed using weighting derived from a
Gaussian fit to the spatial profile of the trace in the NIR arm. No
correction was made for slit losses, although this correction is
expected to be small, given the good seeing conditions (∼ 0.55
arcsec). As discussed in Sect. 2, this analysis revealed a flat con-
tinuum with a sharp drop off consistent with the Lyman-α break
due to absorption from neutral hydrogen at a redshift of z ' 7.3.

Fitting the spectrum (from 0.8 µm to 1.8 µm clipping out
regions of bad atmospheric transmission) with a power-law con-
tinuum and Lyman-α damping wing, produces a refined red-
shift estimate of z ≈ 7.27+0.02

−0.06. Here we assumed negligible
dust extinction, adopted a flat prior on the logarithm of the neu-
tral hydrogen column of the host galaxy (i.e. uniform between
16 < log(NH/cm−2) < 25), and also took the neutral fraction of
the intergalactic medium to be XHI = 0.5. The last assumption
is reasonable at roughly the mid-point of the re-ionisation era
(Planck Collaboration VI 2020), but the results are only weakly
dependent on this.

Full corner plots of the parameters from our MCMC fitting
are shown in Fig. E.1. The best fitting model is plotted over the
spectrum in Fig. 2, and provides an acceptable match to the data
with a reduced χ2

ν = 1.06 for 369 degrees of freedom. We caution
that the location of the break close to boundary between the VIS
and NIR arms may introduce some extra systematic noise, poten-
tially leading to a small underestimate of the errors on derived
parameters.

The assumption of zero dust is justified by the blue spec-
tral slope; which from the X-shooter NIR arm is measured as
β = 0.41± 0.14, consistent with that found from the photometry.
As argued above, this is comparatively blue compared to typical
GRB afterglows (e.g. Kann et al. 2010), and together with the
absence of detectable deviation from a power-law, indicates low
dust extinction in the host. To quantify this further we also per-
formed the model fitting allowing extinction as a free parameter
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Fig. E.1. Corner plots showing the results of our MCMC fitting of a
power law plus Ly-α break model to the X-shooter spectrum. Here A
denotes overall normalisation, β denotes the spectral slope of the under-
lying power-law continuum, and NH denotes the host neutral hydrogen
column in cm−2 units.

(using the SMC dust law of Pei 1992), and fixing the intrinsic
slope to β = 0.5 (consistent with standard fireball models and
the X-ray slope estimates reported in Table C.2). This provided a
3σ upper limit for the rest frame visual extinction of AV < 0.09.

In any case, it is important to note that the observed break
is considerably sharper than could be produced by any plausible
dust feature, and allowing extinction as a free parameter has very
little effect on the estimated redshift (z = 7.26+0.02

−0.10).
The same model fitting prefers low values of host neutral

hydrogen column density, but at 3σ allows an upper bound as high
as log(NH/cm−2) < 22.5. The poor S/N means that we are unable
to place a meaningful independent constraint on the neutral frac-
tion of the intergalactic medium. However, we note that the S/N in
the continuum is still a factor of several times better than the VLT
spectra obtained for either GRB 090423 (Tanvir et al. 2009) or
GRB 120923A (Tanvir et al. 2018), consistent with the improved
redshift precision compared to those events.

Due to the low signal-to-noise, no individual metal absorption
features have been confidently identified. EW upper limits could
be calculated in different regions of the NIR spectrum (with low
atmospheric absorption and good transparency). The S/N is about
∼ 0.4 (∼ 0.3) which translates into an EW upper limit rest-frame
< 1.5 Å (< 2.6 Å), assuming a 3-σ limit and a nominal X-shooter
resolution in the NIR arm of 5600 at 12000 Å. These EW limits
are above those typically found in GRB afterglow spectra for the
host metal absorption lines detectable in this wavelength range
(de Ugarte Postigo et al. 2012).

Appendix F: Radio follow-up

VLA carried out a first set of observations 7 days after Tb, lead-
ing to detections at 10 GHz and 15 GHz. The follow-up cam-
paign in radio with ATCA, e-MERLIN and MeerKAT gathered
then 10 observations from 9 to 109 days after Tb at several fre-
quencies from 1.3 to 9 GHz.
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ATCA data. Following the determination of the spectro-
scopic redshift, we triggered radio observations with the Aus-
tralian Telescope Compact Array under programme C3546 (PI
Thakur). Observations were obtained in the C (5.5 GHz) and X
(9 GHz) bands at one epoch 8.96 days post-burst, for a total of
9.5 hours. The observations in the last two hours were strongly
affected by technical issues, resulting in an increased noise level.
The datasets were processed in CASA (McMullin et al. 2007)
using standard flagging, calibration and imaging procedures. The
primary and bandpass calibrator was 1934-638, and the phase
calibrator was 1308-098. Flux densities were evaluated at the
source peak in the restored images, as this is the best estimate
for point-like sources. Root Mean Square (RMS) noise in the
final radio maps was computed in an annulus around the source
position. The flux error was calculated as the squared sum of the
image RMS plus a 5% uncertainty on the flux scale calibration.
The source was detected only at 9 GHz at the NIR position. It is
not detected at 5.5 GHz, the corresponding 3-sigma upper limit
is included in Table F.1.

e-MERLIN data. We also requested Director’s Discretionary
Time observations with the Enhanced Multi-Element Remotely
Linked Interferometer Network (e-MERLIN) under programme
RR19004 (PI Thakur). They were carried out at C-band (5.1
GHz) and in two epochs, 16.46 and 56.46 days post-burst,
including the following antennas: Mk2, Pi, Kn, De, Cm. The
phase calibrator was 1332+0509, while 3C286 was adopted for
amplitude calibration. The total durations of the two observ-
ing runs were ∼ 36 hours and ∼ 24 hours, respectively. Data
was processed with the e-MERLIN pipeline (Moldon 2021), and
imaging was performed with CASA (McMullin et al. 2007) at
the central frequency of 5.1 GHz, adopting natural weighting.
The RMS was measured in an annulus surrounding the target.
The source is not detected at either epoch, the corresponding 3-
sigma upper limits are given in Table F.1.

MeerKAT data. We also triggered observations under the
MeerKAT programme SCI-20241102-AT-01 (PI Thakur) at L
(1.3 GHz) and S2 (2.6 GHz) bands. Observations were con-
ducted at 9.29, 29.2 and 109.10 days post burst, with 30 min-
utes on-source integration. Phase referencing using 1334-127 as
calibrator was applied, while the flux scale calibrator was 1934-
738. Data was reduced with the SARAO Science Data Processor
(SDP) continuum pipeline. The resulting image has an angular
resolution of 8 x 7 arcsec at L band, and 5 x 4 arcsec at S2 band.
The average RMS noise level was 10 uJy/beam at L band and
4 uJy/beam at S2 band. The source was not detected at either
band in any epoch, the corresponding 3-sigma upper limits are
reported in Table F.1.

VLA data. We observed GRB 250314A on 2025 March 21.27
UT at a mean time of 6.7 days after the SVOM trigger with the
Karl G. Jansky Very Large Array (VLA) with project VLA/24B-
072 (PI: Laskar) using the 3-bit receivers at C, X, and Ku bands
(providing 4 GHz, 4 GHz, and 6 GHz bandwidth, respectively).
The observations utilised 3C286 as the flux density and band-
pass calibrator and J1337-1257 as complex gain calibrator. We
reduced the data using the CASA VLA pipeline. Upon imag-
ing the data, we detect a radio counterpart at Ku-band (centre
frequency, 15 GHz) and X-band (10 GHz), but not at C-band (6
GHz). We report our point-source fitting photometry results and
3σ upper limits in Table F.1.

Interpretation. Figure F.1 shows the peak flux densities of
a sample of GRB radio observations. We highlight the observa-
tions of GRBs with z > 6, where GRB 250314A corresponds
to the faintest radio detection, although we note the stronger
limit for GRB 120923A at z=7.8. GRB 250314A has a com-

parable peak luminosity to the also high-z GRB 050904 and
GRB 090423 and has a peak luminosity comparable to other
lower redshift events. At about 9 days after the burst (1.1 day
rest frame) the 9 GHz detection with ATCA, at a flux consis-
tent with the VLA detection, combined with the tight upper lim-
its at lower frequencies (2.6 GHz) by MeerKAT indicate a self-
absorbed synchrotron spectrum, typical of a reverse-shock com-
ponent dominating the radio flux at these early times (≈ 1 day
in the rest frame; e.g. Frail et al. 2000; Laskar et al. 2019). At
later times, when the forward shock is expected to dominate,
our radio upper limits are 5-10 times lower that the radio emis-
sion observed in a burst at a similar redshift (GRB 240218A at
z = 6.8, Brivio et al. 2025). This may be attributable to either
to a lower energy or a more collimated outflow, with the latter
indeed consistent with the steep decay observed in the NIR, that
takes place earlier than observed in GRB 240218A.
Broad-band physical modelling requires an in depth analysis
beyond the scope of this paper. We nonetheless adopt a sim-
ple synchrotron model to describe the observations. We fit the
broad-band spectrum at 0.51 days (12.3 hr) assuming a slow
cooling synchrotron spectrum in a constant density environment,
with typical slopes of 1/3, −(p − 1)/2 and −p/2, divided by the
typical frequencies νm and νc. The spectrum includes the first
detection in J band by NOT, while the X-ray flux at 0.51 days
is obtained by interpolating the X-ray light curve. We find νc
between optical and X-rays, νm below the optical band, and a
value of p around 2.5. Letting the model evolve up to the time of
the radio detections, we find that the expected forward shock flux
is below the radio detection and upper limits, consistent with our
inference that the radio afterglow may be dominated by reverse
shock emission.
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Fig. F.1. Observed peak flux densities of the radio emission (∼
8 GHz) of long GRBs compared to their redshift. These are
adapted from de Ugarte Postigo et al. (2018), using the radio data
from Chandra & Frail (2012) updated with high-redshift observations
(Tanvir et al. 2012; Rossi et al. 2022; Brivio et al. 2025). The blue lines
represent equal luminosity. Note the overlap between the GRB 210905A
and GRB 140515A data points.

Appendix G: GRB 250314A timeline

We summarise in Fig. H.2 the full observation sequence of
GRB 250314A from the ECLAIRs trigger on-board the SVOM
satellite to the redshift determination at VLT/X-shooter. We
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Table F.1. Radio observations.

Time Telescope Frequency Flux
since Tb (days) (GHz) (µJy)

9.42 MeerKAT 1.3 <33
29.20 MeerKAT 1.3 <24

109.02 MeerKAT 1.3 <30
9.29 MeerKAT 2.6 <12

29.32 MeerKAT 2.6 <14
109.14 MeerKAT 2.6 <13.8
16.46 eMERLIN 5.1 < 90
56.46 eMERLIN 5.1 < 125
8.96 ATCA 5.5 < 33
6.7 VLA 6 < 60

8.96 ATCA 9 35 ± 10
6.7 VLA 10 33 ± 10
6.7 VLA 15 43 ± 12

Notes. Upper limits are given at the 3σ level.

distinguish in this timeline the periods of observations and the
times at which the corresponding results became available to the
community. As discussed in § 3.2, this highlights the importance
of setting up efficient coordination and communication between
SVOM and the follow-up collaborations and clearly shows the
delays that we should try to shorten.

Appendix H: GRB 250314A energetics and
classification

Using the results of the time-integrated joint spectral analysis of
ECLAIRs+GRM data presented in Sect. 2 and Appendix B, and
adopting a redshift z = 7.3 and the corresponding luminosity dis-
tance DL = 74.0 Gpc (using H0 = 67.4 km/s/Mpc, Ωm = 0.315,
ΩΛ = 0.685, Planck Collaboration VI 2020), we deduce a burst
rest-frame peak energy (1+z) Ep = 642+209

−118 keV and an isotropic-
equivalent energy Eiso = 4.65+1.13

−0.49 × 1052 erg in the 10 keV–10
MeV energy range (burst rest frame). This value is well below
the probable cutoff around ∼ 4 × 1054 erg in the distribution
of the isotropic equivalent energy (Atteia et al. 2025). We com-
pare GRB 250314A to other GRBs in the (1 + z) Ep–Eiso plane
(‘Amati relation’; Amati et al. 2002) in Fig. H.1. GRB 250314A
is clearly located within the region of long GRBs (type II).

Appendix I: Acknowledgements

The Space-based multi-band Variable Objects Monitor (SVOM)
is a joint Chinese French mission led by the Chinese National
Space Administration (CNSA), the French Space Agency
(CNES), and the Chinese Academy of Sciences (CAS). We
gratefully acknowledge the unwavering support of NSSC, IAM-
CAS, XIOPM, NAOC, IHEP, CNES, CEA, CNRS, University
of Leicester, and MPE. We acknowledge the observational data
taken at VLT (program 114.27PZ, PIs: Tanvir, Vergani, Male-
sani), NOT (program P71-506, PIs: Malesani, Fynbo, Xu), GTC
(program GTCMULTIPLE4G-25A, PI:Agüí Fernández).

This work also makes use of data obtained with the Ein-
stein Probe, a space mission supported by the Strategic Pri-
ority Program on Space Science of the Chinese Academy
of Sciences, in collaboration with ESA, MPE and CNES
(grant XDA15310000). We acknowledge the use of public data
from the Swift data archive. The Australia Telescope Com-

1047 1049 1051 1053 1055

Eiso (erg)

101

102

103

104

(1
+z

)E
p (

ke
V)

GRB 250314A (z=7.3)
Type I
Type II

GRB 090429B (z=9.4)
GRB 090423A (z=8.23)
GRB 100905A (z=7.88)
GRB 120923A (z=7.8)
GRB 240218A (z=6.782)
GRB 080913A (z=6.733)
GRB 140515A (z=6.327)
GRB 210905A (z=6.312)
GRB 050904A (z=6.295)
GRB 120521C (z=6)
GRB 130606A (z=5.913)

Fig. H.1. GRB 250314A in the ’Amati diagram’: The samples of
’short’ (type I, in black) and ’long’ (type II, in blue) GRBs are
taken from Lan et al. (2023). The peak energies and isotropic equiv-
alent for the sample of GRBs above z = 6 are taken from
Yasuda et al. (2017, GRB130606A, GRB 120521C, GRB 050904A,
GRB140515A, GRB080913A, GRB090423A), Rossi et al.(2022, GRB
210905A), Brivio et al.(2025, GRB 240218A), Tanvir et al. (2018,
GRB 120923A), Gorbovskoy et al. (2012, GRB 100905A), and
Cucchiara et al. (2011, GRB 090429B). All errors are converted to
a 68 % confidence level. The properties of GRB250314A (red) are
deduced from the results of the joint ECLAIRs+GRM spectral analy-
sis.

pact Array is part of the Australia Telescope National Facility
(https://ror.org/05qajvd42) which is funded by the Australian
Government for operation as a National Facility managed by
CSIRO. We acknowledge the Gomeroi people as the Traditional
Owners of the Observatory site. e-MERLIN is a National Facil-
ity operated by the University of Manchester at Jodrell Bank
Observatory on behalf of STFC, part of UK Research and Inno-
vation. The MeerKAT telescope is operated by the South African
Radio Astronomy Observatory, which is a facility of the National
Research Foundation, an agency of the Department of Science
and Innovation.

AS acknowledges support by a postdoctoral fellowship
from the CNES. SDV and BS acknowledge the support of
the French Agence Nationale de la Recherche (ANR), under
grant ANR-23-CE31-0011 (project PEGaSUS). LP, ALT GB
and GG, acknowledge support by the European Union hori-
zon 2020 programme under the AHEAD2020 project (grant
agreement number 871158). LP, ALT and GG also acknowl-
edge support by ASI (Italian Space Agency) through the Con-
tract no. 2019-27-HH.0. NRT acknowledges support from STFC
grant ST/W000857/1. The authors are thankful for support
from the National Key R&D Program of China (grant Nos.
2024YFA1611704,2024YFA1611700). This work is supported
by the Strategic Priority Research Program of the Chinese
Academy of Sciences (Grant No.XDB0550401), and by the
National Natural Science Foundation of China (grant Nos.
12494575, 12494571, 12494570 and 12133003).

L7, page 12 of 13



Cordier, B., et al.: A&A, 704, L7 (2025)

Fig. H.2. Observation timeline from the SVOM/ECLAIRs burst detection to redshift determination by VLT/X-Shooter and the announcements in
GCN Circulars. The colour-filled blocks show the observation sequence of the different SVOM instruments and follow-up facilities. The shaded
blocks for the NOT, GTC, and VLT telescopes represent the local nighttime in the Canary Islands and at Cerro Paranal in Chile. The ’result’
dashed lines for Swift and Einstein Probe indicate the time at which the first X-ray source lists were issued from the XRT and FXT observations,
respectively.
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