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NS-NS merger

>

merger

NS

M,: gravitational mass of the merger remnant ‘
M1oy: maximum mass for non-rotating NS
M, .« (P;) : maximum mass for rotating NS with initial period P, Stable NS_’

max (
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EM counterparts following NS-NS mergers

BH as post-merger product
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EM counterparts following NS-NS mergers

BH as post-merger product
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Magnetar
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With the joint BAT-XRT light curve analysis, a minimum
22% of supra-massive NSs as the central engine of sGRBs.

Lv et al. 2015, Gao et al. 2016, PRD
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Model

»  Magnetar as central engine.
»  Isotropic wind emission.
»  Different viewing angles.

2RO | 32612620
6¢3 5¢

Yu et al. 2013, Zhang 2013, Sun et al. 2017
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Model

>
>
>

Magnetar as central engine.

Isotropic wind emission.
Different viewing angles.

» Jet/Free zone emission (spin
down wind dissipation:)
nBSROQY (1)

LX free(t) = 1Lsa = P

» Trapped zone emission:

6()4
L eapea® AT D | L0

Yu et al. 2013, Sun et al. 2017
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Model

Magnetar as central engine. | > Jet/Free zone emission (spin

>
»  Isotropic wind emission. down wind dissipation:)
»  Different viewing angles.

nBSROQY (1)
6c3

Lx free(t) = Nlsa =

» Trapped zone emission:
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Simulations

Why do we do simulations?

No detections of sGRB-less X-ray events yet!
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Simulations

Why do we do simulations?

No detections of sGRB-less X-ray events yet!

What do we have from observations ?
X-ray plateaus in SGRBs

B (us=10G,08=0.2);  Pi=lms

Ejecta mass (Umej= 102Msun , oMe= 0.5)

Ellipticity € = 0.005 ; Efficiency: £€=0.5,1=0.5
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A gallery of possible LCs
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Simulated luminosity function
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With no confirmed obs., kg is constraint to be the order of unity.
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Global distribution of event rate density
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In comparison with other observed

extra-galactic high-energy transients:

¢ Long & Short GRBs
¢ SN shock breakouts

¢ Tidal disruption events

The X-ray Universe

Sun et al. 2017
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Detection rate

® BAT could detect 1-2 such transients every year.

® Einstein Probe will detect several tens such transients every year, while
present X-ray telescopes are much less efficient.

® The joint aLIGO & high-energy detections of such events should be rare,
roughly 1 per year all sky.
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Conclusions

The peak LF is bimodal, which can be fitted with two log-normal distribution
components from free/trapped zone, respectively.

We constraint the solid angle ratio of free zone to jet zone to unity.

The event rate density of these transients above 10* erg stis around a few
tens of Gpc3 yr.

The joint aLIGO-high-energy detections of such events should be rare, roughly
1 per year all sky. The detectability mostly depends on the field of view of the
wide field X-ray/soft gamma-ray detectors.

Thank you!
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