
Magnetar Giant Flares
Michela Negro[1], Zorawar Wadiasingh[2] & Eric Burns[3]
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Questions we still need to answer
• What gravitational waves are emitted during and after 
• these events?
• Is the magnetosphere clean enough to produce observable 

TeV/PeV neutrinos possibly in association with other 
transients such as FRBs?

• Are MGF tails standard candles?
• What the quasi-periodic oscillations tells us about the 

internal structures of magnetars?
• Do MGFs repeat during a magnetar lifetime?
• Is there a common Eiso VS Epeak relation?
• What generates such an extreme magnetic field?

Event Local Rates 
(Gpc-3 yr-1)

Identified 
events

Magnetar Giant Flares 380,000 7

Neutron Star Mergers (short GRBs) 320a ~ 2000

Collapsars (long GRBs) ~100b ~10,000

Type Ia Supernovae 30,100d ~15,000e

Core-Collapse Supernovae ~70,000d ~ 8000e

a – LSC 2020  arXiv:2010.14527
b – D. Siegel, et al. 2019 Nature 569, 241
c - S. Prajs, et al. 2017 MNRAS 464, 3
d – W. Li, et al. 2011 MNRAS 412, 3
e - https://sne.space/

Intrinsic volumetric rates in comparison

Favored progenitors for magnetars formation for comparable rate: 
Core-collapse Supernovae

[1] CRESSTII/NASA-GSFC/UMBC   [2] NASA Goddard Space Flight Center    [3]Louisiana State University

NASA’s press release on GRB 200415A

Science article: A star is torn


