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Gamma-ray bursts (GRBs) are some of the most powerful explosions in the universe, formed by the
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Using the Fermi Gamma-ray Space Telescope data, | determined the physical parameters of the — Table 1: The calculated minimum variability timescale(MVT)
outflow of various gamma-ray bursts. To do this, | calculated the shortest variations in the GRB light Figure 1: Minimum variability timescale versus time Lorentz factor, and gamma-ray emission radius in centimeter:s
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From Sonbas et al., I', __=225. Then, using the equation (2) | calculated the radius of gamma-ray (Solar Mass) peak (MeV)
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Table 2: Max probability redshifts (z) and luminosity distance (cm) for

against the Amati Relation line. An example of this is shown in Figure 2. In order to create redshift
probability distribution | wrote a function that would compute the perpendicular distance from each point
to the Amati relation line, the higher the probability the closer the point is to the line. In the probability
distribution, the redshift point with the highest probability was used to determine the luminosity distance
of the GRB. An example of a redshift probability distribution is shown in Figure 3. Finally, | conducted
the cosmological calculation for luminosity distance for each GRB using the astropy.cosmology Python
package. The results for the redshift and luminosity distance for the various GRB are displayed in Table
2.

select GRBs.
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Deriving the highest peak energy (Epeak) involved using the following two equations from Meszaros et al.:
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Where a__, is the radiation constant, and f.(a) =2 -a + 2(1-a)”% is a function for the rotational parameter,
a, which defines the innermost stable circular orbit radius of the jet of the GRB. We assumed a central [1] Mészaros, P.; Rees, M. J. (1999, September 29). THE ASTROPHYSICAL JOURNAL. STEEP SLOPES AND PREFERRED BREAKS IN GAMMA-RAY BURST SPECTRA : THE ROLE
: : : OF PHOTOSPHERES AND COMPTONIZATION. The Astrophysical Journal. htips://iopscience.iop.org/article/10.1086/308371
engine black hole mass of 2 and 10 for theoretical purposes and once we determined a temperature 2] Piron, F. (2016, June 7). Gamma-ray bursts at high and very high energies. Comptes Rendus Physique. htips://www.sciencedirect.com/science/article/pii/S1631070516300251
(7,) we used the relation Epeak = 3.9kT , to establish the peak energy allowed for each black hole central 3] Sonbas, et al. (2015, June). Gamma-ray bursts: Temporal scales and the bulk Lorentz factor. NASA/ADS. https://ui.adsabs.harvard.edu/abs/2015ApJ...805...86S/abstract

engine. Next, given that the maximum known E for a GRB ~15 MeV, we determined the possible 4] Veres, et al. (2016, August 6). Gravitational wave observations may constrain gamma-ray burst models: The case of GW 150914 - GBM. arXiv.org. hitps://arxiv.org/abs/160/7.02616
J J peak P 5] Veres, P. (2021, June 9). Veres2021InternationalSpaceWeather.pdf. Gamma-ray bursts: brightest explosions in the universe.

mass of the black hole in the center of the GRB. The results for this portion of the project is shown in https://drive.google.com/file/d/17{TI63av_BEdgAHx40Sh3GFwSyg55qxt/iview
Table 3 and a plot of Epeak versus the rotational parameter is illustrated in Figure 4.
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