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How many ?
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Based on

This work

ℛ𝒔𝑮𝑹𝑩 𝟎  𝑮𝒑𝒄−𝟑𝒚𝒓−𝟏

ℛ𝑩𝑵𝑺 𝟎  𝑮𝒑𝒄−𝟑𝒚𝒓−𝟏 (𝟗𝟎% 𝑪. 𝑳. )

𝟏𝟎 𝟏𝟎𝟎 𝟏𝟎𝟎𝟎
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Our approach

De Santis et al. 2026

GitHub

https://www.aanda.org/articles/aa/full_html/2026/06/aa59597-26/aa59597-26.html
https://github.com/LudoDe/MAGGPY


6

GRB Rates

Want to match GBM 
rate 

∼ 𝟒𝟎/yr 

De Santis+26    Ronchini+22
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GRB Rates

GBM FOV + Duty Cycle 
∼ 𝟔𝟎%

Burns et al, 2016

https://iopscience.iop.org/article/10.3847/0004-637X/818/2/110
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GRB Rates

64 BNS population 
synthesis tested
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GRB Rates

Constrained by GBM
observables + MCMC

example: 𝐸𝑝, 𝐸𝑖𝑠𝑜
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GRB Rates

Beaming fraction
Ex: universal jets have 

𝑓𝑏 = 1 − cos(𝜃𝑐)

Sampled by MCMC
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GRB Rates

Inferred Jet fraction

𝒇𝒋 =
ℛ𝒔𝑮𝑹𝑩

ℛ𝑩𝑵𝑺

Ensures Predictions are 
consistent with 

observations
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The bridge : GRB jet properties
Jet core aperture distribution:

+ Universal Top-Hat

+ Universal GW170817-like
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How to assess compatibility
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Characteristic opening angle (𝜃∗)

GWTC-5

Rouco Escorial+23



15

median 𝑓𝑗 ≤ 1 

Guess who ?

median 𝑓𝑗 > 1 

a,b,c : require opening angles > observed ones
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Guess who ?

Both BNS and NSBH local rates 
compatible with GWTC-5 90% CI

BNS and/or NSBH local rates not  
compatible with GWTC-5 90% CI
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Guess who ?

Some populations remain compatible with GWTC-5, 
but inconsistent with observed aperture angles 
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Can someone help the BNS ? 
EM-bright NSBH 

Goal: show that not even 
adding NSBH is sufficient to 

alleviate tension

Assume the best case (absurd) 
scenario where 𝑓𝑗  =  1 for 

NSBH:

De Santis+ in prep.
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EM-bright NSBH : How many?

Stiff DD2 EOS : 
more EM bright

Soft SFHo EOS : 
less EM bright

Foucart + 18
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EM-bright NSBH : How are you?

Introduce two new parameters
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EM-bright NSBH : How are you?

Including NSBH marginally 
alleviates the tension
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Only slight improvement for GRB aperture angle
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Relative contribution of BNS and NSBH to observed sGRBs
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Relative contribution of BNS and NSBH to sGRBs

If BNS highly inefficient for jet 
launch, NSBH can dominate, 

BUT…

… again issue with 
large angles
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Conclusion

BNS local rates keeps decreasing, now ℛ𝐵𝑁𝑆 =  5.1 − 154.7 𝐺𝑝𝑐−3𝑦𝑟−1 90% 𝐶. 𝐿.

Is ℛ𝐵𝑁𝑆 compatible with ℛ𝑠𝐺𝑅𝐵?

We find two scenarios 

ℛ𝐵𝑁𝑆 0  ~ 50 − 100 𝐺𝑝𝑐−3𝑦𝑟−1  compatible with jet-
break constrains, but rates keep getting lower 

ℛ𝐵𝑁𝑆 0 ≤  50 𝐺𝑝𝑐−3𝑦𝑟−1  aperture angles of sGRB 
require a distribution with >10% of jets larger than 𝟏𝟓𝒐

Can NSBH alleviate?

Marginally! Under an optimistic scenario 𝒇𝒋
𝑵𝑺𝑩𝑯 = 𝟏

They can play a non-negligible role only if BNS are 
highly inefficient in launching a jet (prob. < 10%)
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Thank you
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