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A B S T R A C T 

Fast X-ray transients (FXTs) are short-lived extragalactic X-ray sources. Recent progress through multiwavelength follow-up of 
Einstein Probe -discovered FXTs has shown that several are related to collapsars, which can also produce γ -ray bursts (GRBs). In 

this paper, we investigate the nature of the FXT EP250207b. The Very Large Telescope/Multi Unit Spectroscopic Explorer spectra 
of a nearby (15.9 kpc in projection) lenticular galaxy reveal no signs of recent star formation. If this galaxy is indeed the host, 
EP250207b lies at a redshift z = 0 . 082, implying a peak observed absolute magnitude for the optical counterpart of Mr′ = −14 . 5 . 
At the time when supernovae (SNe) would peak, it is substantially fainter than all SN types. These results are inconsistent with 

a collapsar origin for EP250207b. The properties favour a binary compact object merger-driven origin. The X-ray, optical, and 

radio observations are compared with predictions of several types of extragalactic transients, including afterglow and kilonova 
models. The data can be fitted with a slightly off-axis viewing angle afterglow. However, the late-time (∼30 d) optical/near- 
infrared counterpart is too bright for the afterglow and also for conventional kilonova models. This could be remedied if that late 
emission is due to a globular cluster or the core of a (tidally disrupted) dwarf galaxy. If confirmed, this would be the first case 
where the multiwavelength properties of an FXT are found to be consistent with a compact object merger origin, increasing the 
parallels between FXTs and GRBs. We finally discuss whether the source could originate in a higher redshift host galaxy. 

Key words: stars: black holes – stars: individual: EP250207b – supernovae: general – transients: supernovae. 
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 I N T RO D U C T I O N  

he first clear extragalactic fast X-ray transients (FXTs) were 
etected serendipitously (A. M. Soderberg et al. 2008 ; P. G. Jonker
t al. 2013 ; F. E. Bauer et al. 2017 ). Systematic searches through
handra and XMM –Newton archival data revealed ≈30 extragalactic 
XTs (A. Glennie et al. 2015 ; D. Lin, J. Irwin & E. Berger 2019 ; Y. Q.
ue et al. 2019 ; D. Alp & J. Larsson 2020 ; J. Quirola-Vásquez et al.
022 , 2023 ; D. Eappachen et al. 2023 ). A small number of events later
urned out to be caused by stellar flares from active stars in our Milky

ay (e.g. D. Eappachen et al. 2024 reclassified the XMM –Newton -
iscovered event XRT 140811 as a stellar flare). However, for the 
ast majority of identified extragalactic FXTs, this scenario can be 
xcluded. Nevertheless, without the detection of a contemporaneous 
ounterpart at optical or near-infrared (NIR) wavelengths, their origin 
s difficult to determine. 
 E-mail: p.jonker@astro.ru.nl 
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The Author(s) 2025.
ublished by Oxford University Press on behalf of Royal Astronomical Society. Th
ommons Attribution License (https://creativecommons.org/licenses/by/4.0/), whic
rovided the original work is properly cited.
A small but critically important fraction of the observed sources 
n the transient sky are powered by the action of a compact central
ngine (black hole or highly magnetic neutron star). The prototype of
hese extreme events is the large population of γ -ray bursts (GRBs),
hose nature has been the subject of intense study in the 50 yr since

heir discovery. GRBs have typical durations spanning from a fraction 
f a second (short GRBs), to minutes (long GRBs; C. Kouveliotou
t al. 1993 ), with only a tiny minority having durations up to a few
ours (so-called ultra-long GRBs; A. J. Levan et al. 2014 ). They
riginate during the final moment of a star, via either the collapse
f a massive stellar core (e.g. a collapsar; J. Hjorth et al. 2003 ; K.
. Stanek et al. 2003 ) or the merger of two compact objects (e.g. E.
erger, W. Fong & R. Chornock 2013 ; N. R. Tanvir et al. 2013 ; B. P.
bbott et al. 2017 ). Whereas initially long GRBs were exclusively

ssociated with collapsars and short GRBs with binary compact 
bject mergers, recent results show that the long-short–collapsar- 
erger dichotomy is not strict (e.g. J. C. Rastinejad et al. 2022 ). 
Using the often arcsecond-precision knowledge of the FXT X- 

ay source position on the sky, deep searches reveal candidate host
is is an Open Access article distributed under the terms of the Creative
h permits unrestricted reuse, distribution, and reproduction in any medium,
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Figure 1. The background-subtracted EP250207b discovery light curve 
obtained by the EP -WXT instrument. Time is in seconds after T0 and the 
bin size is 6 s. A period of ≈200 s before the FXT start is shown to assess the 
number of events at the source location before the FXT onset. 

Figure 2. Top panel : The EP250207b discovery spectrum (0.5–4 keV) 
obtained by the EP -WXT instrument averaged over 120 s. The best-fitting 
power-law model affected by Galactic extinction is shown. Bottom panel : 
The data, minus the best-fitting model, divided by the error in the data point 
are shown. No significant deviations with respect to the best-fitting model are 
present. 
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alaxies (e.g. D. Lin et al. 2022 ; D. Eappachen et al. 2024 ; J. Quirola-
ásquez et al. 2025a ). This in turn allows a (photometric) redshift

o be derived, which sets the luminosity and energy scales involved,
rudely constraining the nature of the FXT. However, it is only since
he launch of the Einstein Probe ( EP ) satellite (W. Yuan et al. 2022 ,
025 ) on 2024 January 9, which is detecting about 80 FXTs per year
depending on the signal-to-noise ratio (SNR) limit adopted] and an-
ouncing their discovery rapidly, that multiwavelength counterparts
o the FXTs have been discovered regularly (e.g. J. H. Gillanders et al.
024 ; A. Aryan et al. 2025 ; X. Liu et al. 2025c ; J. A. Quirola-Vasquez
t al. 2025b ). The follow-up observations of counterparts led to the
iscovery of a broad-lined Type Ic supernova (SN) in the spectra and
ight curve of several EP -discovered FXTs, in particular, EP240414a
S. Srivastav et al. 2025 ; H. Sun et al. 2025 ; J. N. D. van Dalen et al.
025), EP250108a (R. A. J. Eyles-Ferris et al. 2025 ; J. C. Rastinejad
t al. 2025 ; G. P. Srinivasaragavan et al. 2025 ), EP250304a (Cotter
t al., in preparation), and possibly EP241021a (M. Busmann et al.
025 ; G. Gianfagna et al. 2025 ; M. Yadav et al. 2025 ; J.-H. Zheng
t al. 2025b ; Quirola-Vasquez et al. 2025c ).Similarly, for some 20–
0 per cent of FXTs, a (long) GRB is detected (e.g. A. J. Levan et al.
025 ; Y. Liu et al. 2025a ; Y.-H. I. Yin et al. 2024 ; S.-Q. Jiang et al.
025 ), indicating that a significant fraction of the EP -discovered
XTs have a collapsar origin. 
However, for an important fraction of EP -discovered FXTs, no

ontemporaneous co-spatial burst of γ -ray emission is detected (M.
. Ravasio et al. 2024 , 2025a , b , to list but a few) despite observations
ith sufficient sensitivity to detect such bursts for typical GRB

pectral shapes. As several EP -discovered collapsar FXTs were also
ot detected in γ -rays, this is by no means evidence for a different
ature than a collapsar origin for a significant fraction of FXTs.
owever, the FXT EP240408a does not seem to originate from a

ollapsar (W. Zhang et al. 2025a ). 
By analogy with the merger-driven and collapsar-driven origins of

RBs, one could wonder whether a fraction of FXTs can be linked
o merger-driven events, as has been suggested for many Chandra -
iscovered FXTs, for instance on account of the plateau found in
he X-ray light curve (e.g. B. Zhang 2013 ; B. D. Metzger & A. L.
iro 2014 ; R. Ciolfi 2016 ; H. Sun, B. Zhang & H. Gao 2017 ; H.
un et al. 2019 ; Y. Q. Xue et al. 2019 ; J. Quirola-Vásquez et al.
024 ). With this in mind, we report here on the EP X-ray discovery
f FXT EP250207b and our X-ray, optical, NIR, and radio follow-up
bservations. 
Throughout this work, we assume the spatially flat six-parameter

ambda cold dark matter Planck cosmology (Planck Collaboration
I 2020 ) with H0 = 67 . 7 km s−1 Mpc−1 and �m 

= 0.31. We provide
ll magnitudes in the AB magnitude system. For NIR magnitudes
alibrated to the Two Micron All-Sky Survey (2MASS), which is
n the Vega system, we use the Vega to AB conversions JAB =
VEGA + 0 . 91, HAB = HVEGA + 1 . 39, Ks,AB = Ks,VEGA + 1 . 85 (M.
. Blanton & S. Roweis 2007 ). 

 OBSERVATION S  A N D  RESULTS  

.1 Einstein Probe X-ray observations 

.1.1 EP-Wide-field X-ray Telescope observations 

 new FXT was discovered in EP- Wide-field X-ray Telescope ( EP -
XT) observations on 2025 February 7, at T0 = 21:47:56 ( UTC ),
hich lasted more than 120 s and had a reported WXT position
f right ascension (RA) = 167.495 deg (J2000), and Declination
Dec.) = −7.906 deg (J2000) with a 90 per cent confidence un-
NRAS 545, 1–15 (2026)
ertainty of 2.7 arcmin in radius (X. Y. Zhou et al. 2025 ). After
ackground subtraction, 27 source photons were detected in the
.5–4 keV energy band. See Fig. 1 for the light curve. Requiring
hat each bin contains one or more photons and applying Poisson
tatistics in the fit, the average EP -WXT 0.5–4 keV spectrum
uring this period can be fitted well [Cash statistics (W. Cash
979 ), 24.5 for 24 degrees of freedom (d.o.f.)] by an absorbed
ower law with a (fixed; HI4PI Collaboration 2016 ) line-of-sight
alactic equivalent hydrogen column density of 4 × 1020 cm−2 

nd a photon index of 0 . 5 ± 0 . 7. The average unabsorbed 0.5–
 keV flux is (6 . 5 ± 3 . 6) × 10−10 erg cm−2 s−1 (90 per cent con-
dence level). See Fig. 2 for the best fit to the EP -WXT X-ray
pectrum. The EP X-ray data were processed using a data reduction
ipeline and the calibration data base (CALDB) specifically designed
or WXT (Liu et al., in preparation). The CALDB incorporates
esults both from on-ground and in-orbit calibration observations
H. Cheng et al. 2024 ). We used XSPEC version 12.15.0 for the fit
K. A. Arnaud 1996 ). 
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Figure 3. Top panel : Shown is the EP -FXT spectrum for each of the three 
observations for each FXT telescope unit A and B separately. In addition, 
the best-fitting power-law model affected by Galactic extinction is shown 
using a matching-colour drawn line. Epoch 1 EP -FXT-A is shown in black 
and EP -FXT-B in red, while Epoch 2 EP -FXT-A is shown in green and EP - 
FXT-B in blue, and finally, Epoch 3 EP -FXT-A is shown in light blue and 
EP -FXT-B in purple. No large change in the source spectral shape is observed 
in between the three observing epochs while the flux decreased between the 
first and the second epoch. Bottom panel : The data, minus the best-fitting 
model, divided by the error in the data are shown for each of the EP -FXT-A 

and B unit telescope–detector systems for each of the three observing epochs. 
No significant deviations with respect to the best-fitting model are present. 
The colours represent the same data/epoch as in the top panel. 
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Figure 4. The EP 0.3–10 keV X-ray light curve of EP250207b. The first data 
point is the EP -WXT average flux and the next three data points are from 

the EP -FXT observations. The blue dashed line indicates the best-fitting 
power-law function of FX = C × ( t 

1 d )
m . The location of the first data point 

is taken to be at t = 10−3 d (≈86 s), reflecting that the first data point is 
an average over ≈150 s. The right-hand y -axis shows the observed optical 
and NIR magnitudes. Clear fading is detected in the different filters (see 
Sections 2.3 and 2.4 ). 
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.1.2 EP-Follow-up X-ray Telescope observations 

he EP -Follow-up X-ray Telescope instrument with acronym EP - 
XT 

1 consists of two telescopes, each with its own detector, systems
 and B, and the detectors are sensitive over the 0.3–10 keV band.
hree EP -FXT follow-up observations were performed. The first one 
tarted on 2025 February 8, at 14:50:57 ( UTC ) with an exposure time
f 3025 s (at t = 0 . 71 d after the EP -WXT trigger). The second one
tarted on 2025 February 9, at 18:09:49 ( UTC ) with an exposure
ime of 5044 s (at t = 1 . 85 d after the EP -WXT trigger). The
esults of these first two observations have also been announced 
n X. Y. Zhou et al. ( 2025 ) with a best-fitting source J2000 position
f (RA, Dec.) = (167.5130, −7.8695) with an uncertainty of 10 
rcsec (radius, 90 per cent confidence level). A third observation 
tarted on 2025 February 10, at 13:16:43 ( UTC ) with an exposure
ime of 9045 s (at t = 2 . 65 d after the EP -WXT trigger). 

The spectra of these EP -FXT observations (see Fig. 3 ) have been
tted simultaneously using an absorbed power law with a Galactic 
quivalent hydrogen column density fixed to the mean line-of-sight 
alue provided in HI4PI Collaboration ( 2016 ) of 4 × 1020 cm−2 

nd photon indices of 1 . 6 ± 0 . 4, 2.3 ± 0.9, and 2.3 ± 0.9 for the
rst, second, and third observations, respectively. In the fit, the EP -
XT-A and EP -FXT-B detectors have their own response matrices. 
he fit has a Cash statistic of 156 for 147 d.o.f. The unabsorbed
.3–10 keV fluxes are (3 . 3+ 1 . 4 

−0 . 9 ) × 10−13 , (4+ 3 
−1 ) × 10−14 , and (3+ 2 

−1 ) ×
0−14 erg cm−2 s−1 (90 per cent confidence level), respectively. No 
ignificant change in the power-law spectrum is observed over the 
hree observing epochs while the flux decreased, at least between the 
 Note that we always refer to the EP Follow-up X-ray Telescope instrument 
s ‘ EP -FXT’ and to a fast X-ray transient as ‘FXT’ to try to avoid confusion 
etween the two. 

e  

T
1
l  

a

rst and second epochs. We also investigated the data of the EP -FXT-
 and EP -FXT-B detectors for each of the three epochs to search for
ariability (e.g. flares), but none were found. Note that each detector
nly detected between 17 and 61 counts during these observations. 
We converted the 0.5–4 keV EP -WXT (unabsorbed) flux to 

 0.3–10 keV (unabsorbed) flux to facilitate comparison with 
he EP -FXT unabsorbed flux using the web-based, portable, in- 
eractive, multi-mission simulator (W3PIMMS) taking the best- 
tting absorbed power-law model to the EP -WXT spectrum (see 
ection 2.1.1 ) as input. We obtain an EP -WXT unabsorbed 0.3–
0 keV flux of (3+ 2 

−1 . 4 ) × 10−9 erg cm−2 s−1 . We show the X-ray
ight curve combining the EP -WXT and EP -FXT measurement in
ig. 4 . Overplotted is the best-fitting power-law decay function with
X = C × ( t 

1 d )
m , the best-fitting power-law index m = −1 . 5, and

 = 1 . 4 × 10−13 erg cm−2 s−1 . 

.2 GECAM limits on γ -ray emission 

he Gravitational wave high-energy Electromagnetic Counterpart 
ll-sky Monitor (GECAM) is a constellation of four γ -ray all-sky 
onitors, including GECAM-A/B (X. Q. Li et al. 2022 ), GECAM-
 (D. Zhang et al. 2023 ), and GECAM-D (C. Wang et al. 2024 ).
hroughout the burst duration of EP250207b, only GECAM-B was 
ontinuously collecting data with a good coverage of the location of
P250207b. However, no significant signal was detected neither in- 
ight (X.-Y. Zhao et al. 2024 ) nor on-ground (C. Cai et al. 2025 ). We
erformed a targeted search (C. Cai et al. 2021 ) for the detection of a
ource using GECAM-B data from 2025-02-07 21:47:36 to 2025-02- 
7 21:56:16 ( UTC ). No significant source is found. We calculated an
pper limit to the detection of a source considering three typical GRB
pectral models [i.e. soft, normal, and hard Band functions (following 
.g. C. Zheng et al. 2025a ) and three time-scales (0.1 s, 1 s, 10 s)].
he 3 σ upper limits (Y.-Q. Zhang et al. 2025b ) on the GRB flux (10–
000 keV) vary in the range ≈(1−10) × 10−7 erg cm−2 s−1 for the 
ongest hard to the shortest soft assumed GRBs. We also checked for
 potential γ -ray counterpart of EP250207b in the Fermi Gamma-ray 
MNRAS 545, 1–15 (2026)
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M

Figure 5. The NOT/ALFOSC discovery r ′ -band image of the optical 
counterpart to the FXT EP250207b combining the two best-seeing images 
of the four. The white circle indicates the EP -FXT source localization 
uncertainty region (X. Y. Zhou et al. 2025 ). The new faint optical source 
( r ′ = 23 . 3 ± 0 . 16 mag) is indicated by the tick marks. It lies in projection 
close to the galaxy WISEA J111002.65 −075211.9. 
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urst Monitor (GBM) instrument data. Unfortunately, the location of
he source was Earth-occulted for Fermi /GBM for the entire duration
f the event, so no simultaneous Fermi /GBM upper limit can be
eported. Finally, we checked whether the EP250207b location was
bserved by Swift /BAT. While the location of the source was not
arth-occulted for the Swift Burst Alert Telescope (BAT) instrument,

he position fell outside the coded-mask field of view. As a result,
e do not report a Swift /BAT upper limit. 

.3 Optical and near-infrared ground-based observations 

he photometry reported below is uncorrected for extinction, which
aking the NH = 4 × 1020 cm−2 from the X-ray spectral fits, would
orrespond to an AV = 0 . 18 mag following T. Güver & F. Özel
 2009 ). This is slightly higher than the Galactic AV = 0 . 14 mag
erived from the dust reddening in stars detected in the Sloan Digital
ky Survey (SDSS) [E. F. Schlafly & D. P. Finkbeiner 2011 , assuming
AV 

E( B−V ) = 3 . 1]. Given the intrinsic scatter in the relation, this is likely
onsistent with the Galactic AV value (cf. H. Zhu et al. 2017 ). 

.3.1 NOT/ALFOSC + NOT/NOTCam 

he field of EP250207b was observed twice using the Nordic Optical
elescope (NOT). Initially, the Alhambra Faint Object Spectrograph
nd Camera (ALFOSC) instrument was used to obtain four exposures
f 200 s in the r ′ filter. The mid-time of these exposures was
025-02-09 03:16:13 UTC , i.e. 1.23 d after the EP -WXT start time
f EP250207b. After standard bias subtraction and correction for
at-field, a source was discovered that is not present in deeper
egacy Survey images (A. Dey et al. 2019 ) of the field. We subtract

he Legacy r ′ -band image from the new NOT image to remove
ackground light at the position of the counterpart due to the nearby
candidate host) galaxy using the ZOGY algorithm (B. Zackay, E.
. Ofek & A. Gal-Yam 2016 ) implemented in PyZOGY (D. Guevel

t al. 2021 ). From the subtracted image, we obtain a magnitude
f r ′ = 23 . 3 ± 0 . 16 for the new source (calibrated against stars
etected in the Panoramic Survey Telescope and Rapid Response
ystem [Pan-STARRS] catalogue). This is broadly consistent with

he magnitude of r ′ ≈ 23.7 quoted in the original work reporting
n these data (X. Liu et al. 2025b ). In Fig. 5 , we show the NOT
ounterpart r ′ -band discovery image. 
NRAS 545, 1–15 (2026)
At a mid-time of 2025-02-11 03:07:13 UTC , i.e. 3.22 d after the
nset of the FXT, 30 exposures of 60 s each were obtained in the J -
and filter using the NOTCam detector. No source was detected in the
ombined image at the location of the candidate optical counterpart
o the FXT down to JAB > 22.8 mag (3 σ ). 

In order to determine the best position of the source, we combined
he first and last of our four ALFOSC images as they were taken
nder the best seeing conditions. The best-fitting position of the
ransient source has an RA (J2000) = 11:10:03.22 and Dec. (J2000)
 −07:52:07.25 with an estimated uncertainty of ≈0.5 arcsec (68

er cent confidence), which falls well inside the EP -FXT error region
f EP250207b (see Fig. 5 ). 

.3.2 Gemini North and South Multi-Object Spectrograph 
bservations 

he field of the FXT was observed using the Gemini Multi-Object
pectrograph (GMOS), on both the Gemini-South (GS) telescope

ocated at Cerro Pachon, Chile, as well as the Gemini-North (GN)
elescope located at Mauna Kea, Hawaii, U.S. GMOS was used
n imaging mode during three epochs [two at GN at ∼2.54 d
6 exposures of 60 s each) and 3.57 d (5 exposures of 60 s
ach), and one at GS 4.36 d after the discovery of EP250207b (12
xposures of 60 s each) using programmes GS-2024B-Q-131 and GS-
024B-FT-112 (PI Bauer)]. Two GMOS observations were executed
sing the z′ filter and one using the g′ filter. In the first GMOS
bservation, a faint source was detected at the position of the
andidate optical counterpart with z′ = 24 . 7 ± 0 . 2 mag. The second
′ -filter observation yielded a non-detection with z′ > 24 . 1 mag,
hile a deeper final GS/GMOS observation provided a faint detection
ith z′ = 25 . 1 ± 0 . 3 mag. The photometry was calibrated against
an-STARRS. 
Furthermore, we used the FLoridA Multi-object Imaging Near-

nfrared Grism Observational Spectrometer 2 (FLAMINGOS 2;
.k.a. F2) mounted on GS at two different epochs to observe the
eld of EP250207b in the J and Ks filters. The J -band observations
ere obtained on 2025-02-13, the first and last exposures started

t 04:46:41 ( UTC ) and 05:12:35 ( UTC ), respectively. We combined
7 exposures of 40 s to search for emission from the counterpart.
o source was detected at the position of the counterpart, with a 3 σ
pper limit of JAB > 24.2 mag using the Photometry Sans Frustration
YTHON tool (M. Nicholl et al. 2023 ). In addition, on 2025-02-14
tarting at 04:39:23 ( UTC ), 90 exposures of 15 s each were obtained
sing the Ks filter. The last exposure started at 05:33:11 ( UTC ). We de-
ive an upper limit at the source position of Ks,AB > 23.15 mag (3 σ ).

.4 Hubble Space Telescope observations 

he field of the optical counterpart to EP250207b was observed
wice using the Wide Field Camera 3 (WFC3) onboard the Hubble
pace Telescope ( HST ) under programme GO-17806 (PI Tanvir).
bservations were obtained in four different wide-band filters and

wo detectors. During the first epoch, 4 × 505 s exposures were
btained totalling 2020 s in the F 606 W filter using the ultraviolet-
isible (UVIS) detector and 4 exposures of 552.94 s were obtained
otalling ≈2212 s in F 105 W , F 125 W , and F 160 W , each was obtained
sing the infrared (IR) detector. All the second-epoch observations
ad an identical set-up and exposure time as that of the first epoch.
owever, during the second epoch of F 606 W observations, a cosmic

ay hit very close to the transient’s position was present in two of the
our exposures. Therefore, we used only 2 × 505 s totalling 1010 s
f exposure in the F 606 W filter. 
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Figure 6. Top panel : First and second epochs of our HST WFC3 F 606 W + F 105 W + F 125 W + F 160 W filters’ observations of the field of EP250207b combined. 
The red circle shows the location of the transient first identified in our NOT observations. In addition, a galaxy to the north of the lenticular galaxy is indicated 
with ‘N’. This galaxy has a redshift z = 2 . 18 (see text). The figure also clearly shows the proximity of the optical counterpart of EP250207b to the candidate 
(lenticular) host galaxy WISEA J111002.65 −075211.9 at z = 0 . 082. Finally, an overdensity of stars seemingly connecting the lenticular galaxy with the location 
of the transient is indicated with a green ellipse to guide the eye. Bottom left panel : First epoch of our HST WFC3 F 606 W filter observations of the field of 
EP250207b, showing the location of the transient first identified in our NOT observations at a magnitude of F 606 W = 26.31 ± 0.08, to be compared with the 
r ′ = 23 . 3 band magnitude at detection. Bottom middle panel : The residual image resulting from subtracting the second epoch of our HST WFC3 F 105 W filter 
observation from the first. In the region indicated by the red circle, a positive residual is present, indicating the counterpart faded between the first and second 
epochs of our HST F 105 W observations. Bottom right panel : The residual image resulting from subtracting the second epoch of our HST WFC3 F 125 W filter 
observation from the first. The fading further solidifies the association between the counterpart and the FXT EP250207b. In all these three panels, the size of the 
circle is the same (0.5 arcsec) as that in the top panel. 
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The observations were taken over the periods 7.4–8.7 and 28.8–
9.0 d after the WXT trigger. Images were aligned to sources in
ommon to each frame, and subsequently drizzled to final pixel 
cales of 0.05 and 0.07 arcsec pixel−1 for the UVIS and IR filter
bservations, respectively. A source is detected in all HST filter 
bservations in both epochs at the position of the NOT-optical 
ounterpart. We combined all the filter observations and both epochs 
nto a single image drizzled to a pixel scale of 0.15 arcsec (see
he top panel of Fig. 6 ). An overdensity of stars seemingly con-
ecting the lenticular galaxy with the location of the transient is
ound and indicated with a green ellipse to guide the eye in the
gure. In addition, in Fig. 6 , we show the resultant first-epoch
 606 W image ( bottom left panel ), the difference image obtained
ubtracting the second-epoch F 105 W image from the first epoch
 bottom middle panel ), and the difference image obtained subtracting
he second-epoch F 125 W image from the first epoch ( bottom right
anel ). 
From the difference images, it is clear that the source faded

etween the first and second epochs of HST observations in the
 105 W and F 125 W bands, while the magnitude measurements in

he F 606 W bands also show it faded in F 606 W . Due to the larger
easurement uncertainties in the F 160 W band observations (see 
able A1 ), there is only marginal evidence for fading between
ST Epoch 1 and 2 in that band. We collate all the optical and
IR photometry in Table A1 and we show the light curves in
ig. 4 . 
MNRAS 545, 1–15 (2026)
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Figure 7. Spatial distributions of the line-of-sight velocity V , the velocity 
dispersion σ , the metallicity [M/H], and age in the 45 Voronoi bins of the 
candidate host galaxy WISEA J111002.65 −075211.9 observed with MUSE. 
The axes are given in x and y distances from the central pixel of the z = 0 . 082 
galaxy in kiloparsecs. Note that the location of the transients lies outside the 
sky region shown. 
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.4.1 Very Large Telescope/MUSE 

e observed the candidate host galaxy and the location of
P250207b on 2025-03-03 using the Multi Unit Spectroscopic
xplorer (MUSE) mounted on Very Large Telescope (VLT) Unit
elescope 4. The observations are part of the programme with ID
11.259Q (PI Jonker) and started at 02:47:36 ( UTC ) and lasted
ntil 03:50:08 ( UTC ). Four exposures of 697 s each were obtained
ith small positional offsets between the exposures; however, the

eeing deteriorated significantly while the exposures were obtained.
herefore, we only used the first two exposures with the best seeing
f ≈1 arcsec. The data are reduced using the European Southern
bservatory (ESO) Reflex pipeline (ESO CPL Development Team
015 ; P. M. Weilbacher et al. 2020 ). 
The MUSE cube data of the candidate host galaxy are spatially

oronoi binned to a target SNR (S/N) = 30 per bin using the VorBin
ethod and software of M. Cappellari & Y. Copin ( 2003 ). Each

pectroscopic bin in each spaxel with an S / N < 5 is rejected to
emove residual-dominated spectra before binning. Out of the 46
NRAS 545, 1–15 (2026)

igure 8. Best-fitting PPXF (M. Cappellari 2017 ) model to the MUSE spectrum o
emplate in red. Model-subtracted residuals are shown in green, with blue and the g
patial spectra, 1 is contaminated by light of an object to the south-
ast of the galaxy; therefore, this spatial bin is removed, leaving 45
see Fig. 7 ). 

The candidate host galaxy, WISEA J111002.65 −075211.9 (A. J.
evan et al. 2025 ), is classified in the NASA/IPAC Extragalactic
atabase (NED) as an irregular spiral galaxy; however, in the HST

mages, it visually resembles a lenticular or elliptical galaxy. In
ig. 7 , we show the spatial distributions for the radial velocity V ,

he velocity dispersion σ , the total metallicity [M/H], and age of the
tellar population. We note that the spatial variation detected in V ,
hown in the top left panel of Fig. 7 , is typical for that observed in a
enticular galaxy (e.g. E. Emsellem et al. 2004 ). 

We also obtain the average spectrum of the whole galaxy com-
ining the 45 spatial bins. We use the penalized pixel fitting method
 PPXF ; M. Cappellari 2017 ) to fit the spectrum. We use Flexible
tellar Population Synthesis ( FSPS V3.2 ; C. Conroy, J. E. Gunn & M.
hite 2009 ; C. Conroy & J. E. Gunn 2010 ; C. Conroy, M. White &

. E. Gunn 2010 ) as the template bank for our stellar population
ynthesis model. As input parameters, we use the redshift z = 0.082,
 = 0 km s−1 (with respect to this redshift), and stellar velocity
ispersion of σ = 200 km s−1 as initial guesses. The best fit for the
verage spectrum of the galaxy is displayed in Fig. 8 . The average
pectrum is shown in black, with the best-fitting galaxy template
verplotted in red. The residuals of the fit are shown in green. 

.5 MeerKAT radio observations 

e observed the position of EP250207b with the MeerKAT radio
elescope (F. Camilo et al. 2018 ; J. Jonas 2018 ), as part of programme
CI-20241101-FC-01 (PI Carotenuto). We conducted three observa-

ions log-spaced in time, each with the same total on-source time of
2 min. The first observation started on 2025 February 13 at 01:02
TC ( ≈5.1 d after the first X-ray detection). The second and third
bservations were performed, respectively, on 2025 March 3 at 00:47
TC (≈23 d after the first X-ray detection) and on 2025 March 23 at
0:41 UTC (≈43 d after the first X-ray detection). We observed at a
entral frequency of 3.06 GHz ( S band, S4), with a total bandwidth of
75 MHz. PKS J1939–6342 and PKS 1128-047 were used as flux and
omplex gain calibrators, respectively. The data were reduced with
he OxKAT pipeline (I. Heywood 2020 ), which performs standard
agging, calibration, and imaging using tricolour (B. V. Hugo
f the host galaxy. The observed spectrum is shown in black, with the FSPS 

rey shaded regions showing the removed outliers to the model. 
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Figure 9. Kann plot showing the approximate r ′ -band light curve of 
EP250207b in red together with those of a sample of EP -discovered FXTs 
[EP240414a (blue; J. N. D. van Dalen et al. 2025 ), EP241021a (orange; J. A. 
Quirola-Vásquez et al. 2025c ), EP240801 (purple; S.-Q. Jiang et al. 2025 ), 
EP240315a (dark blue; A. J. Levan et al. 2025 ), and EP250108a (magenta; R. 
A. J. Eyles-Ferris et al. 2025 ; J. C. Rastinejad et al. 2025 )], short GRBs (thin 
purple lines), and long GRBs (thin black lines). The GRB light curves are 
obtained from D. A. Kann, S. Klose & A. Zeh ( 2006 ), D. A. Kann et al. ( 2010 , 
2011 ), and A. Nicuesa Guelbenzu et al. ( 2012 ). The absolute magnitudes of 
the data points in the light curve from EP250207b at z = 0 . 082 are consistent 
with the faint end of that of the short GRB distribution. If the source redshift 
is z = 2 . 18 instead (see Section 3 ), the light curve is consistent with that of 
the bright end of short GRBs. The evolution as a function of time is consistent 
with that seen in short GRBs also, although the decay rate seems to decelerate 
after the first HST observation (near t = 7−8 d). For a redshift z = 0 . 082, 
the presence of a (broad-lined) Type Ic (or indeed any) SN can be ruled out. 
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t al. 2022 ), CASA (CASA Team et al. 2022 ), and WSCLEAN (A. R.
ffringa et al. 2014 ), respectively. In the imaging step, we adopted
 Briggs weighting scheme with a −0 . 3 robust parameter, yielding
n ∼3 . 6 arcsec beam and an 8 μJy beam−1 rms noise in the target 
eld. We do not detect radio emission at the position of the optical
ounterpart of EP250207b, and we place a 3 σ upper limit on the peak
ux density of the target at 27, 24, and 27 μJy beam−1 , for the first,
econd, and third observations, respectively. To search for persistent 
adio emission at the location of the source, we also stacked the data
f the three epochs. No radio source was detected down to a 3 σ upper
imit of 15 μJy beam−1 . 

 DISCUSSION  

fter the EP discovery of EP250207b, we obtained X-ray, op- 
ical, NIR, and radio observations to follow the source evo- 
ution. We could not derive a direct redshift of the transient. 
owever, the transient’s location, next to the large lenticular 
alaxy WISEA J111002.65 −075211.9, provides statistical evidence 
hrough the low Pchance < 0 . 5 per cent (D. B. Malesani et al. 2025 )
or their association. Furthermore, our combined, deep, HST obser- 
ations show that the source position is consistent with the outskirts
f this galaxy (Fig. 6 ). This image further reveals the presence of
nhanced emission seemingly bridging the lenticular galaxy and the 
osition of the transient (see the green ellipse in the top panel of
ig. 6 ), further strengthening the suggested physical connection. 
inally, in our deep HST imaging, we find no evidence for extended
mission at the source position, such as could be the case had the
ource originated in a not-too-distant background galaxy. Therefore, 
e first discuss the nature and the properties of the source under the

ssumption that it lies at the same redshift as the lenticular galaxy
 z = 0.082; A. J. Levan et al. 2025 ; and this work, see Section 2.4.1 ).

At a redshift z = 0.082, the observed brightest absolute magnitude 
f r ′ 

ABS = −14 . 5 is rather faint when compared to the peak absolute
agnitude of several EP -discovered FXTs (e.g. see Fig. 9 ). However,
hile it is too faint to be explained as an afterglow of a long GRB, it

s consistent with the peak absolute magnitude and light-curve evolu- 
ion of some fainter, merger-driven short GRBs (Fig. 9 ). Furthermore, 
he offset of 10 arcsec (X. Liu et al. 2025b ), corresponding to 15.9 kpc
n projection, is well within the range of typical host galaxy offsets
bserved for short GRBs (e.g. J. S. Bloom, S. R. Kulkarni & S.
. Djorgovski 2002 ; W.-f. Fong et al. 2022 ) and simulated merger
rigin GRB population studies (S. Mandhai et al. 2022 ). In addition,
he high age of the stars in the lenticular galaxy that we derive
rom our VLT/MUSE observations (see Fig. 7 ) is inconsistent with a
ollapsar origin, but is consistent with a merger-driven (short) GRB 

cenario. Finally, the rate of decay observed in the r ′ and F 606 W
and (see Fig. 4 ) seems to decelerate. This could be consistent
ith persistent contributions from a globular cluster or the core of a

tidally disrupted) dwarf galaxy host for EP250207b. At a redshift 
 = 0 . 082, a globular cluster near the peak of the absolute magnitude
istribution, i.e. with an absolute magnitude of ≈−10 (W. E. Harris 
010 ), would correspond to F 606 W = 27.84 AB mag and thus would
ontribute about 30 per cent to the observed flux at our observational
poch t ≈ 28 d. Clearly, an even brighter globular cluster could be
esponsible for nearly all the optical/NIR light in this final epoch. The
bsolute magnitude distribution of ultra-compact dwarfs (UCDs), 
hich might be the cores of tidally disrupted dwarf galaxies, overlaps 

hat of the bright end of the absolute magnitude distribution of
lobular clusters (e.g. S. Mieske, M. Hilker & L. Infante 2002 ), so the
ource observed at late time could also be explained by such a UCD. A
idal stream from a tidally disrupted dwarf galaxy could also explain 
he enhanced emission linking WISEA J111002.65 −075211.9 and 
he location of the transient. Future HST or James Webb Space
elescope observations of EP250207b can test the scenario that part 
r all of the light in the last epoch of HST observations is due to a
lobular cluster or a disrupted dwarf galaxy. Finally, for a redshift
 = 0 . 082, the absolute magnitudes on rest-frame time-scales of ≈5–
5 d after the discovery of EP250207b rule out the presence of a
broad-lined) Type Ic (or indeed any) SN. 

The 3.06 GHz radio MeerKAT non-detections at t = 5.6, 23, and
3 d after the discovery at flux levels of ≈25 μJy imply a radio
uminosity upper limit of L3 . 06 GHz � 1 . 3 × 1037 erg s−1 , or � 4 ×
027 erg s−1 Hz−1 . Such a radio luminosity is low when compared to
he radio emission detected for (on-axis) short GRBs (see e.g. fig. 13
n W. Fong et al. 2021 ). We used REDBACK (N. Sarin et al. 2024 )
o compare our radio, optical ( r ′ / V -band), and X-ray light curves
ith those estimated via the afterglow models.gaussian redback 

tructured jet model. This model is identical to that used for the
nly confirmed ‘off-axis’ viewed merger origin GRB 170817A (e.g. 
. D. Lyman et al. 2018 ; G. P. Lamb et al. 2019 ), and assumes a
aussian-shaped jet structure. The external medium of the afterglow 

s assumed to be uniform, and the jet undergoes sideways expansion
s described by J. Granot & T. Piran ( 2012 ) for their a = 1 case.
he model priors and posterior distributions are presented in Table 1
nd the fit is indicative of a mildly ‘off-axis’ viewed GRB afterglow
n a low-density ambient medium (see Fig. 10 , and Fig. B1 for the
orner plot). Note that H. C. I. Wichern et al. ( 2024 ) showed that
n off-axis scenario is difficult to reconcile with the properties of
he full sample of Chandra -discovered FXTs, suggesting perhaps 
MNRAS 545, 1–15 (2026)
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Table 1. The model parameters for our afterglow model fit data shown in Fig. 10 . Note that we excluded the optical 
and NIR data obtained after t > 10 d from the fit, as this emission seems to be coming from a component that is not 
an afterglow. The prior range and, where appropriate, the distribution function are given (else the distribution is flat 
in the range indicated), and the model posterior median and 1 − σ confidence interval. A corner plot of the posterior 
distribution is included in Appendix B . 

Parameter Prior Posterior Description 

θobserver (rad) [sin ]0 ↔ π/ 2 0 . 11 ± 0 . 04 Observers’ line-of-sight angle 

log EK, iso (log erg) 44 ↔ 54 51 . 7 ± 0 . 7 Isotropic equivalent kinetic energy 

θcore (rad) 0 . 01 ↔ 0 . 1 0 . 08 ± 0 . 02 Jet core half opening angle 

θedge (rad) 0 . 1 ↔ 0 . 2 0 . 16 ± 0 . 03 Angular extent of structured jet 

log nism 

(log cm−3 ) −5 ↔ 2 −4 . 3+ 0 . 8 
−0 . 5 Ambient medium number density 

p 1 . 4 ↔ 3 . 1 2 . 92 ± 0 . 06 Electron spectral energy density index 

log εe −5 ↔ 0 a −0 . 4+ 0 . 2 
−0 . 4 Fraction of energy in electrons 

log εB −5 ↔ 0 a −2 . 9 ± 1 . 4 Fraction of energy in magnetic field 

εN 0 . 1 ↔ 1 . 0 0 . 34+ 0 . 3 
−0 . 17 Synchrotron participation fraction 


0 40 ↔ 400 260 ± 110 Initial bulk Lorentz factor 

Note . a We also set the requirement log εe > log εB . 
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Figure 10. We used REDBACK (N. Sarin et al. 2024 ) to fit the optical 
(grey, green, and pink) and X-ray (light blue) afterglow data (excluding the 
data obtained after t > 10 d), including the radio (blue) upper limits at an 
assumed redshift, z = 0 . 082. The afterglow model used was gaussian redback 
following G. P. Lamb, I. Mandel & L. Resmi ( 2018 ) and including synchrotron 
self-absorption effects (see G. P. Lamb & S. Kobayashi 2019 , for details). 
The shaded regions indicate the 90 per cent credible interval for the model fits 
to the data, where we used NESSAI (M. J. Williams, J. Veitch & C. Messenger 
2024 ) as the sampler with a Gaussian likelihood. The model fits return an 
out-of-jet-core viewing angle, essentially perhaps slightly ‘off-axis’, of ∼6.̊ 3 
for a jet core angle of ∼4.̊ 6; however, the uncertainties on both parameters 
are also consistent with an ‘on-axis’ scenario. Furthermore, the Gaussian 
structured jet ‘wings’ extend to ∼9.̊ 2, although the energy at the wider angles 
will contribute insignificantly to the observed emission. After the initial decay 
from the prompt emission (the prompt emission is not modelled here), the 
X-ray observations from EP -FXT, the optical/NIR data at t < 10 d, and radio 
upper limits are consistent with mildly off-axis afterglow emission. 
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hat (some) EP -discovered FXTs have a different nature than those.
inally, the optical emission detected in the second HST epoch of
bservations is too bright for our afterglow model, suggesting that
dditional emission mechanisms or sources (such as the possible
lobular cluster or dwarf galaxy mentioned above) could contribute
o the optical light. 
NRAS 545, 1–15 (2026)
The average 0.3–10 keV X-ray luminosity at the EP -WXT dis-
overy is L X ,ave = 1 × 1046 erg s−1 . This X-ray luminosity is on the
igh end, but still consistent with, the X-ray luminosity theorized to
e emitted through the spin-down of an millisecond (ms) massive
> 2 M�) magnetar formed in a binary neutron star merger (e.g. B.
hang 2013 ; B. D. Metzger & A. L. Piro 2014 ; R. Ciolfi 2016 ;
. Sun, B. Zhang & H. Gao 2017; H. Sun et al. 2019; J. Quirola-
ásquez et al. 2024 ). Note that under this model the X-ray emission

s quasi-isotropic and not powered by a jet. However, the X-ray light
urve can be well described by a simple power-law decay, i.e. no
lear, ks-lasting plateau in the light curve is detected, such as has
een previously invoked for FXTs that are suggested to be magnetar-
owered (e.g. B. Zhang 2013 ; B. D. Metzger & A. L. Piro 2014 ;
. Ciolfi 2016 ; H. Sun et al. 2017 , 2019 ; Y. Q. Xue et al. 2019 ;

. Quirola-Vásquez et al. 2024 ). Nevertheless, it is possible that our
iewing angle to EP250207b is such that most of the plateau emission
s not observed (the so-called ‘trapped zone’; e.g. H. Sun et al. 2019 ).
nly after the X-ray emission has ionized the ejecta in our line of

ight the X-rays escape, leading to the detection of, in this case, a
mall part of the plateau (describing the EP -WXT light curve with a
onstant; see Fig. 1 ) and the power-law decay phase (cf. H. Sun et al.
019 ; see Fig. 4 ). 
The index of the best-fitting power-law decay of the X-ray light

urve of −1 . 5 is in-between the predictions for the decay of LX ∝
−1 and LX ∝ t−2 for times larger than the characteristic time-scale
or magnetar spin-down due to the emission of gravitational wave
GW) radiation and for times larger than the characteristic time-
cale for magnetar spin-down caused by electromagnetic radiation,
espectively (cf. J. Quirola-Vásquez et al. 2024 ). However, the power-
aw index does not need to be −1 or −2, if the electromagnetic
adiation from an ms magnetar is not only from vacuum dipole
adiation. Moreover, the spin-down mechanism evolves with time.
herefore, given that the value of ≈−1 . 5 is measured over a day- to
eek-long time period, it can also reflect this evolution (see e.g. P.
. Lasky et al. 2017 ; N. Sarin, P. D. Lasky & G. Ashton 2020 ). 
We have used several kilonova (KN) models implemented in

EDBACK (N. Sarin et al. 2024 ) to calculate possible KN optical
 F 606 W ) and NIR ( F 105 W , F 125 W , and F 160 W ) light curves to
ompare with the HST data points (see Fig. 11 ). We find that many of
he KN models from D. Kasen et al. ( 2017 ) overpredict the observed
ST magnitudes at observer times of 7.3–8.7 d after the source
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Figure 11. Plotted are the optical NIR data point in the filters as indicated and light curves for different KN models in the four main filters used in 
this work assuming a redshift z = 0 . 082. We follow D. Kasen et al. ( 2017 ) and B. D. Metzger ( 2017 ) for KN models, and we follow N. Sarin et al. 
( 2022 ) for a magnetar-enhanced KN and a black hole–neutron star merger model. We use these models as implemented in REDBACK (N. Sarin et al. 2024 ; 
TWO COMPONENT NSBH EJECTA RELATION for the black hole–neutron star merger model) to calculate theoretical KN light curves in the optical ( r ′ / F 606 W ) and 
NIR ( F 105 W , F 125 W , and F 160 W ) filters. We find that if EP250207b is indeed at z = 0 . 082, only KN emission models with relatively low ejecta masses are 
consistent with the observed magnitudes (yellow symbols) at t ≈ 1 . 23 , 7 . 4−8 . 7 d. A typical magnetar-enhanced KN model is overpredicting the KN emission 
compared with the HST /WFC3 NIR data (red curve). Only an extreme version of a magnetar-enhanced KN is consistent with the data (magenta curve). The two 
data points at ≈7 / 28 d in each panel are the two HST measurements, the first data point in the left panel is the NOT r ′ -band measurement. Note that while the 
source is too bright to be explained by KN emission during the second epoch ( t ≈ 28−29 d), this could be explained if the source resides in a globular cluster 
or the core of a (tidally disrupted) dwarf galaxy. See text for details. 
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iscovery. Only KN emission produced by mergers giving rise to 
 relatively low ejecta mass of 0.005 M� is consistent with the 
bservations (green line in Fig. 11 ). The assumed lanthanide fraction 
s 10−1 . Such ejecta masses are low compared to the ejecta masses
ypically found from modelling the observations of GW 170817 
e.g. V. A. Villar et al. 2017 ; E. Waxman et al. 2018 ) and samples
f short GRBs (e.g. J. C. Rastinejad et al. 2021 ). Also, while
here are not many spectroscopically confirmed KNe known, such 
ow ejecta masses are rarely seen in numerical simulations, which 
roduce hypermassive or longer lived neutron stars (K. Kawana, A. 
anikawa & N. Yoshida 2018 ; K. Kawaguchi et al. 2022 ), i.e. the
agnetars that have been invoked to explain some FXTs, and more 

ikely points towards a binary neutron star merger where the remnant 
romptly collapsed into a black hole (V. Nedora et al. 2022 ). The
atter tend to produce less ejecta, both dynamically and from the disc
inds (e.g. D. M. Siegel 2019 ; N. Sarin & P. D. Lasky 2021 ). 
The KN models from B. D. Metzger ( 2017 ) produce a bright

N signal that rapidly decays, and can just be consistent with the
bservations; e.g. for an ejecta mass of 0.01 M�, ejecta velocity of
.25 c, lanthanide fraction χ = 0.1, velocity index β = 3 for mejecta ∝
−β , and a grey-opacity of κ = 0 . 5 corresponding to lanthanide-
oor, ‘blue’ ejecta. Magnetar-enhanced KN models from N. Sarin 
t al. ( 2022 ) for typical parameter values overpredict the optical
nd NIR magnitudes (red line in Fig. 11 ). The magnetar-enhanced 
odels can only be made consistent with the HST observations for

ather constraining, probably even implausible, parameters (magenta 
ine in Fig. 11 ). This model requires significant GW emission,
hich reduces the available rotational energy budget available for 

lectromagnetic radiation, has a high γ -ray opacity to further reduce 
he available energy in optical, and finally, we force the opacity to
e high, in contrast to expected opacities in the case of long-lived
eutron star remnants (B. D. Metzger 2019 ). 
Finally, for a redshift z = 0 . 082, we calculate using BILBY (G. Ash-

on et al. 2019 ) that any binary neutron star merger like GW 170817
ould probably provide a marginal GW signal detection with an SNR 

f ≈9 in LIGO–Virgo–Kagra, i.e. below the conventional trigger 
hreshold of an SNR of 12. If the event was instead due to a black
ole–neutron star merger, the black hole mass and spin would have 
o have been such that there was (ample) of material outside the
lack hole’s event horizon, implying that as the GW signal would 
e stronger than for a BNS merger, it might well have yielded a
etection. The lack of such a detection suggests therefore that a black
ole–neutron star merger is less likely as an origin for EP250207b.
ombining the time and sky location of EP250207b with GW data
ill boost the confidence in any GW signal (cf. N. Sarin, P. D.
asky & R. S. Nathan 2023 ). 
Next, we consider an alternative scenario where the association 

ith the candidate host galaxy, WISEA J111002.65 −075211.9, is 
 mere chance alignment and the FXT must originate from (near)
nother host galaxy. The light detected in the second epoch of HST
bservations could be due to an unresolved background galaxy. 
t a magnitude of F 606 W ≈27 and an offset of � 1 arcsec, the

hance alignment probability for such a galaxy is ≈10 per cent (J.
. Bloom, S. R. Kulkarni & S. G. Djorgovski 2002), significantly

arger than the chance alignment probability of � 0 . 5 per cent
or WISEA J111002.65 −075211.9 (D. B. Malesani et al. 2025 ).
evertheless, if we assume that the second-epoch HST detections 
f the source are in fact due to the unresolved host galaxy, and
e fit BAGPIPES (A. C. Carnall et al. 2018 ) and PROSPECTOR (B.
. Johnson et al. 2021 ) models to it, we obtain a photometric

edshift zBP = 3 . 0 ± 0 . 5, and zProsp = 3 . 5 ± 0 . 7. We have added
 figure showing the best-fitting PROSPECTOR galaxy model to 
ppendix C (see Fig. C1 ). For a redshift z = 3, the EP -WXT 0.3–
0 keV X-ray luminosity would become 2 × 1050 erg s−1 , which is a
ypical value for long GRBs (e.g. see M. G. Dainotti et al. 2016 ). The
bsolute magnitude would become rest-frame g′ -band ≈−21 . 5, not 
ut of the ordinary for a long GRB host galaxy at such a redshift (e.g.
. Schneider et al. 2022 ). Thus, besides the higher chance alignment,

his scenario cannot be ruled out. 
Finally, we also briefly consider as host of EP250207b the galaxy
arked with an ‘N’ in Fig. 6 that lies in projection to the north of

he candidate host lenticular galaxy. Using the Legacy Survey (A. 
ey et al. 2019 ) magnitude converted to Vega mag and correcting for
alactic extinction, we have R = 23.7 at a separation of 5.8 arcsec
ith respect to the FXT. This leads to chance association probability
f 32 per cent for the galaxy. Even though this is thus a likely chance
lignment, we derived the redshift from its MUSE spectrum. Two 
lear emission lines are found at observed wavelengths of 8132.2 

0.3 and 8138.6 ± 0.4 Å. The wavelengths of these lines are 
onsistent with those of the [O II ] doublet at a redshift z = 2 . 1824.
f EP250207b and its counterpart are in fact associated with this
alaxy, the offset of the optical counterpart to the centre of this
MNRAS 545, 1–15 (2026)
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alaxy of ≈5.78 arcsec corresponds to an offset of about 50 kpc
n projection, still consistent with the distribution of offsets found
or short GRBs (see references above) but inconsistent with the
umulative distribution for long GRBs (P. K. Blanchard, E. Berger &
.-f. Fong 2016 ). The observed peak absolute magnitude in the

′ band would become −21 . 7, near the bright end of the short
RB distribution (see Fig. 9 ) and the average X-ray luminosity

t the EP -WXT discovery LX = 2 × 1049 erg s−1 for this higher
edshift. The radio L3 . 06 GHz would become � 3 × 1040 erg s−1 , or
 9 × 1030 erg s−1 Hz−1 . These values for the radio luminosity are

n line with those found for other short GRBs (see e.g. fig. 13 in
. Fong et al. 2021 ). However, the peak X-ray luminosity in this

ase becomes too high to be a magnetar-powered FXT and we must
e observing the jet-related prompt X-ray emission. Concluding,
ven if the galaxy marked ‘N’ is the host galaxy, this EP -discovered
XT can be explained as due to a merger-driven event and not as a
ollapsar-driven event. 
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low in Fig. 10 . We excluded the optical and NIR data obtained after t > 10 d. 
 Parameter descriptions are given in Table 1 . 
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Figure C1. The best-fitting galaxy model obtained with PROSPECTOR is shown. The best-fitting parameters are redshift z = 3 . 5 ± 0 . 7, metallicity log Z/ Z� = 

−1 ± 0 . 7, and mass of the galaxy formed in the most recent star formation episode Mstar = (5+ 7 
−4 ) × 109 M�. Currently, 60 per cent of this mass remains. The 

current star formation rate is 0.7 M� yr−1 . Note that there are systematic uncertainties, and we estimate that these are more important for the derived population 
age and metallicity than for the present-day stellar mass. 
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