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Extreme event - Quick summary of results Lightcurve and spectra for the brightest part Highest energy photon
= Fastest variation observed in gamma-rays for an extragalactic object. The rise time of the s 103
first pulse is Tyige = 77 £ 23us (Figure 2, panel e). L@ e { OO
= Highest photon energy, ~ 3 MeV, and peak energy (E, ., ~2 MeV) associated with the 20 I- I I Fermi-GBM (BGO) m (3)-081t03ms 3 25 , , , , , ,
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initial pulse emission of a magnetar giant flare (Figure 3 and Table 1). 5| | | 1 - D , ,
= First conclusive proof of relativistic motion (Lorentz factor lower limit: T" 2 6). * I ! !
= High total and peak luminosity and total energy L = (1.07 £ 0.17) x 10*" erg s—1, 10 1 % {1} (2) : (3) : (4) —
Limax = (1.53 £ 0.13) x 10*® ergs~!and E = (1.51 £ 0.021) x 100 erg (see Table 1). 5 : >0k Call | Fermi-GBM (BGO)
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42 Figure 2. Temporal and Spectral Variability of GRB 200415A. (Left:) Lightcurves with 0.2 ms resolution for a Fermi
o 3000 GBM BGO dete;tor (@), Nal detector (b) and Swift-BAT (c). The BAT lightcurve was Sh'ﬁed by 5.7 ps to account for Figure 3. Energetic photons from GRB 200415A. Individual Time-Tagged Events of GBM BGO detector O (black
O the light-travel time between the spacecrafts. Panel (d) shows the spectra for the four intervals. The shaded area . . o .
O oo . . . . . dots). The blue rectangle indicates energies from 2.5 to 3.5 MeV in intervals (2) and (3), while the red rectangle
> 2000 indicates 1o confidence regions. Using the BAT TTE data, we identify that the GBM TTE bandwidth (see Methods) " oo f 3510 10 MeV. W lude that the hich " N | ted
I was exceeded from -2.4 ms to -0.8 ms (horizontal black lines in panels a,b), resulting in a 47.3% loss of flux in SGF({)E\QVZSSZEGAS' rgnl:/l \/ to eV. Ve conclude that the highest photon energy unambiguously associated to
é’ 1000 interval (2). There is also a ~1.8 ms data gap from 4.6 to 6.4 ms caused by a CSPEC packet blocking the GBM TTE > v
5 data, resulting in a 3.47% loss in interval (4). Panel (e) shows the first pulse with high temporal resolution (12 pus)
0 and the fitted pulse profile.
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