
GRB 211211A-like Events
and

How Gravitational Waves May Tell Their Origins 

Yi-Han Yin, Nanjing University



The Peculiar GRB 211211A

long duration kilonova evidence

NS-NS? NS-BH? NS-WD? Collapsar? …?

(Jun Yang et al. 2022)



The Peculiar GRB 211211A

NS-WD interpretation
(Jun Yang et al. 2022)

• comparable masses

• WD close to the Chandrasekhar limit

• a millisecond post-merger magnetar

engine

• WD～1.3 M⊙ and NS～1.4 M⊙

NS-BH interpretation 
(Jin-Ping Zhu et al. 2022)

• a ~1.23 M⊙ NS

• a ~ 8.21 M⊙ BH

• an aligned spin of 𝜒BH~ 0.62

• formed an NS-first-born NSBH



How Rare is GRB 211211A?
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How Rare is GRB 211211A?

From galactic source: BNS～5000, NSWD～6700    

===>    get a relative rate density factor k ~ 1.34

From SGRB data    

===>    get beamed BNS event rate density 𝜌BNS

Assuming same beaming factor

===>   NSWD event rate density 𝜌NSWD = k × 𝜌BNS = 1.3 Gpc-3 yr-1

Fraction f = 𝜌0,GRB211211A / 𝜌NSWD ~ N/307 ~ 3.26N‰

===>    only a few out of 307 NS-WD merger can make such a GRB



Ground-based Detectors Space-borne Detectors

Distinguish between GW Signals



NS-BH

inspiral phase (TaylorF2)

↓

inspiral-merger-ringdown 

(IMRPhenomNSBH)

NS-WD

inspiral phase (TaylorF2)

↓

merger point (frequency)

↓

merger phase (unknown)

Distinguish between GW Signals



NS-BH NS-WD

Distinguish between GW Signals



obtain optimal signal-to-noise ratio (SNR) through matched filtering
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in visualization: the area between the source and the detector curves on a log-log scale



Detectability
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Detectability

For millihertz space-borne detectors to detect the signal, GRB 211211A would have to be much closer, 
e.g., at a distance of around 3 Mpc.

✅

✅



Detectability
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THANK YOU


