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Gamma-Ray Bursts
Long

Credits: NASA’s Goddard Space 
Flight Center

Credits: NASA's Goddard Space 
Flight Center/CI Lab

A GRB detected by BATSE on-board the Compton 
Gamma-Ray Observatory

Short

https://batse.msfc.nasa.gov/batse/




VLBI for GRBs
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Size and structure

Credits: Sergio Poppi (Inaf Cagliari)
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On-axis GRBs



From Pihlström et al. (2007)

GRB 030329

First direct proof of 
(apparent) 

superluminal 
expansion



Apparent size evolution.

From Giarratana et al. (2024)

a = 0.69+0.13
−0.14

GRB 221009A



(slightly) Off-axis
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GRB 170817A

From Ghirlanda et al. (2019)

Γ1 < Γ2 < Γ3

Ε1 > Ε2 > Ε3

Γ1 < Γ2 < Γ3

Ε1 < Ε2 < Ε3

No way to 
distinguish 

between models!



From Mooley et al. (2018) 
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days

GRB 170817A

A (slightly) 
off-axis GRB

2.7 ± 0.3 mas



From Ghirlanda et al. (2019) 

GRB 170817A

First proof of 
successful jet 
from a BNS 

merger

75d & 230d from 

Mooley et al. 

(2018)

204.7d from 

Ghirlanda et al. 

(2019)



(some) Conclusions
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