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Host galaxy identification
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SDSS J140910.47+27532.8
D ~ 350Mpc (z = 0.076)

Source offset: 7.9 kpc

No source at the position of
the optical afterglow to
F606W > 27.76 mag and
F140W > 27.19 AB mag.
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No galaxy brighter than 1%
L* at this location forz< 1.4



Prompt emission
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Normalized Counts, 8-900 keV
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- Typical IGRB hardness
ratio

- Several overlapping
pulses

- Softer extended
emission

- Much longer duration

than usually searched for

EE-GRB
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Spectral evolution
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Spectral evolution

2SBPL until 42s
E, unresolved afterwards: E, = E,

After 120s, a rises = Eb and Ep drift apart again
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Spectral evolution

* A transition from fast to slow cooling?

« The characteristic timescale for the evolution of
vc (tEb = 63.3 + 20.2 s) and the turnover of the X-
rays (tX=66.9 + 1.0 s) are close to the fast-to-
slow cooling transition time (tc = 68 s) suggesting
a connection between the cooling transition and
the EE duration. »

« The characteristic timescale of vm (tEp =14.4 +
1.14 s) is well matched to the duration of the IPC
(~ 12 s). This likely relates to the duration of the
jet, which energises the shock during the IPC,
keeping vm consistently high. »
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Other results from spectral analysis

* B=20-300 G (similar to marginally fast-cooling collapsar GRBs, but
at odds with typical GRB emitting region)

e UVOT data at 263s below synchrotron extrapolation (due to self-
absorption?)

* EE from a magnetar remnant?



Explaining the burst shape with strong
magnetic fields
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Flux density (u]Jy)

Afterglow fitting
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Afterglow fitting
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Table 3 Afterglow Modeling Parameters
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Interestingly very similar to AT2017gfo!
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Kilonova modelling
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- Substract afterglow prediction
- 3-zones KN model
- Mg =0.04 My
- 0.03 M, red (v = 0.3c) = dynamical
tides
- 0.01 M, purple (v=0.1c) = disc wind
- <0.01 M, blue (v=0.25c) = dynamical
shocks, winds from long-lived magnetar,
disk wind with high neutrino irradiation.
Effective at t < 1 day

Consistent with 1.4M,,, + 1.3M,,,, system, but at t
< 1 day, may require late GRB jet heating



A IGRB with a kilonova??

* Very good kilonova fit

* Exponential decline in X-rays at a few hundred seconds: notable
feature of EE-SGRBs

* 4-13ms spectral lag between soft & hard BAT bands more consistent
with sGRB (contradict the IGRB lag-luminosity relation)

e Galactic mass & SFR more consistent with sGRB hosts
* Source offset + no stellar component

» Test of the possibility of a Ni-powered event, but i-band upper limit
rules out classical scenarios



So why an extended emission?

* Relativistic wind imparted by a magnetar remnant?
* NSBH system? (but hard to have enough blue ejecta at early times)
* Asymmetric BNS? (same issue)



Conclusions

* BNS merger rate from sGRBs may underestimate the true population
e = 10% of IGRBs from BNS mergers?
* With O4 sensitivity, SNR ;g0 = 7.4 ; O5: SNR ;g0 = 13.7



