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              Black dots show the distributions obtained from our Fermi/GBM and Swift SBAT4 samples (Sect. 2). Horizontal error bars are the bin widths, while vertical error bars are 1σ errors on the bin heights accounting for experimental errors on single measurements. The results of our Monte Carlo population synthesis code are shown by solid red lines (assuming Ep−Liso and Ep−Eiso correlations to hold in the population of SGRBs) and by triple dot-dashed orange lines (assuming no correlation). Predictions based on the models of D14 and WP15 are shown by dashed blue and dot-dashed cyan lines, respectively (the latter only in the first three panels; see text). These are obtained by the analytical methods of Sect. 3.1. Top left panel: distribution of the peak flux P of the Fermi/GBM sample. Top right panel: normalized cumulative redshift distribution of the SBAT4 sample. The grey shaded area represents the range spanned by the distribution if the remaining bursts with unknown z are assigned the largest or the lowest z of the sample. The inset shows the cumulative distributions of the isotropic luminosity Liso (solid black line) and energy Eiso (solid grey line) of the same sample. Bottom panels: from left to right, distributions of peak energy Ep,o, fluence, and duration of SGRBs of our Fermi/GBM sample.
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              Comparison between various predicted SGRB redshift distributions. The grey dashed line represents the convolution of the MD14 cosmic SFH with a delay time distribution P(τ) ∝ τ-1 with τ> 20 Myr (the normalization is arbitrary). The pink solid line (pink dotted line) represents the redshift distribution of NS−NS binary mergers predicted by Dominik et al. (2013) in their high end (low end) metallicity evolution scenario (standard binary evolution model). The blue dashed line and cyan dot-dashed line are the SGRB redshift distributions according to D14 and to WP15, respectively. The red solid line is our result in case (a), while the orange triple dot-dashed line is our result in case (c). In both cases we used the mean parameter values as listed in Table 1.
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              Event rates within redshift z: Solid red line and triple dot-dashed orange line represent the SGRB rates for case (a) and case (c) of this work, respectively. The yellow shaded region represents the 68% confidence level on the rate (red line) of case (a). SGRB rates according to the models of D14 and WP15 are shown by the dashed blue and dot-dashed cyan lines, respectively. The rate of NS−NS mergers is shown by the hatched pink region where the lower (upper) boundary corresponds to the rate derived from population synthesis models (Galactic binaries) in Dominik et al. (2015) and Kim et al. (2015). The vertical grey shaded regions show the present and design ranges of aLIGO for NS−NS mergers. The upper limit (white star) corresponds to the non-detection of NS−NS mergers in the first 48.6 days of the “O1” run of aLIGO. The green vertical bar is the rate of binary BH mergers derived by Abbott et al. (2016b) and shown here at the distance of GW150914 and GW151226.
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