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1. Revised X-ray luminosities

In the published paper, we adopted a photon index (Γ) of 2
when calculating Chandra X-ray fluxes of the luminous fast blue
optical transient (LFBOT) AT2023fhn. Based on these results,
we claimed that AT2023fhn was under-luminous in X-rays with
respect to other LFBOTs, including the proto-typical AT2018cow
(e.g. Kuin et al. 2019). When the measurements are made with-
out fixing Γ, we obtain higher fluxes. For each epoch, we per-
formed spectral fitting with sherpa (Siemiginowska et al. 2024)
by first modelling the background as a power law, freezing these
parameters (i.e. the normalisation and photon index, Γbkg) and
then modelling the spectrum at the source position as the sum
of the predetermined (scaled) background and a source power
law. We find that while Γ is poorly constrained (in epoch 1 we
find Γbkg = 0.9 ± 0.4 and Γ = 0.7+0.4

−0.5), this nevertheless indi-
cates that the spectra are harder than previously assumed. The new
fluxes in the 0.5–10 keV range, corrected for an X-ray absorp-
tion column density of NH = 2.6 × 1020 cm−2, are provided in
Table 1. The corresponding luminosities (for a redshift z = 0.24)
are shown in Fig. 1 (see also Nayana et al. 2025 and Sevilla et al.
2026, who also present new, higher fluxes), and the updated X-
ray/UV ratios in Fig. 2. Given the increased luminosities, we no
longer claim that AT2023fhn was sub-luminous in X-rays with
respect to AT2018cow in particular. However, we note that there
is still significant variation in the population (see Fig. 1).

2. DL versus Dθ in synchrotron blast-wave
modelling

In the original paper we calculated the circumstellar properties of
AT2023fhn based on radio observations and synchrotron blast-
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Table 1. Updated unabsorbed X-ray fluxes from the Chandra observa-
tions of AT 2023fhn (programme 24500143).

Epoch Start date texp FX
JD-2460045 ks erg s−1 cm−2

1 14.78957 29.68 (2.1±1.9)×10−14

2 27.98310 59.35 (2.9±1.9)×10−15

3 61.80356 83.38 (2.1±1.5)×10−15

4 198.6632 192.68 <1.06×10−15

Notes. Exposure start times (since JD-2460045), total exposure times,
and fluxes are listed. All observations are made with ACIS-S. The fluxes
(FX) are unabsorbed and measured in the energy range 0.5–10.0 keV.
Uncertainties are given at 1σ, upper limits at 2σ.

wave modelling following Chevalier (1998) and DeMarchi et al.
(2022). These properties included the emission radius (Rp),
Lorentz factor of the outflow (Γβ), wind density parameter
(Ṁ/Vw), electron density (ne), internal magnetic field (B), and
internal energy of the shock (U). In these calculations, we erro-
neously used the angular diameter distance (Dθ). It has become
clear that the correct distance to use in these calculations is the
luminosity distance (DL; see also Sevilla et al. 2026) because
the parameter estimation ultimately depends on luminosities (i.e.
no angular extent is being directly measured). In the case of
AT2023fhn at z = 0.24, Dθ = 780 Mpc and DL = 1200 Mpc (for a
flat Λ cold dark matter cosmology with Ωm = 0.3 and ΩΛ = 0.7).
We provide updated versions of Table 7 and Figs. 10 and 11 of
the original paper in Table 2 and Figs. 3 and 4, where DL has been
used instead. The derived parameter values do not change so much
that our conclusions are affected, but we note that making the same
error at higher redshifts would be more consequential.
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Fig. 1. Update to Fig. 7 of the original paper with the new X-ray mea-
surements for AT2023fhn.
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Fig. 2. Update to Fig. 8 of the original paper with the new X-ray mea-
surements for AT2023fhn.

Table 2. Update to Table 7 of the original paper using DL for the param-
eter calculations rather than Dθ.

t ∼ 90 days
Parameter Unit Value

Rp 1017 cm 2.00±0.09
Γβ – 1.09±0.05
Ṁ/vw 10−4 M� yr−1/1000 km s−1 0.06±0.01
ne cm−3 7±0.8
B G 0.22±0.02
U 1049 erg 6.3±0.7
Rp 1017 cm 1.78±0.08
Γβ – 0.97±0.05
Ṁ/vw 10−4 M� yr−1/1000 km s−1 0.78±0.02
ne cm−3 (1.1±0.1)×102

B G 0.13±0.01
U 1049 erg 55±7

t ∼ 138 days
Parameter Unit Value
Rp 1017 cm 1.8±0.1
Γβ – 0.64±0.05
Ṁ/vw 10−4 M� yr−1 / 1000 km s−1 0.27±0.08
ne cm−3 36±6
B G 0.29±0.05
U 1049 erg 8±2
Rp 1017 cm 1.6±0.1
Γβ – 0.56±0.04
Ṁ/vw 10−4 M� yr−1 / 1000 km s−1 3.3±0.1
ne cm−3 (5.8±1.0)×102

B G 0.18±0.03
U 1049 erg 70±10

Notes. Results above the double horizontal lines assume equipartition
(εe = εB = 0.33), and those below assume εe = 0.1 and εB = 0.01. Only
the equipartition results are plotted in the relevant figures.
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Fig. 3. Update to Fig. 10 of the original paper using DL rather than Dθ for the parameter estimation of AT2023fhn.
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Fig. 4. Update to Fig. 10 of the original paper using DL rather than Dθ

for the parameter estimation of AT2023fhn.
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