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        Light curves of the same GRB as seen with a flat detector plate from different incidence angles. The labels in each plot give the angle under which the GRB impinges on the detector plane. With increasing angle, the effective area shrinks with the cosine of the angle, while the background remains the same. The “mother” light curve of this GRB was generated with a pulse avalanche scheme (see Sect. 5.1.1).
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        Different detector geometries simulated: detectors 1-3 (top row), 4-6 (middle row), and 7-9 (bottom row).
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        Structure of the skycov tensor, i.e., sky maps for the combinations of constellations and off-axis angle response. For this example a step size (time step) of 5° is assumed, resulting in 360/5 = 72 sky maps.
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        Extreme example of the influence of the distribution of GRB detectors over the orbital plane top: identical mean sky coverage, ranging between 3.5 and ~5.3; middle: all 12 detectors distributed over one pole; and bottom: all 12 detectors equally distributed. The lower two panels show the standard deviation for each point on the sky.
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        Two-dimensional variation of the effective area (left column) and the illuminated area (right) for our proposed geometries (each detector is 60 cm × 60 cm). Top row: flat detector, zenith-facing. Second row: two detectors on two neighboring satellite surfaces. Third row: two detectors on opposite sides and zenith. Fourth row: four detectors on each side of the satellite, none toward zenith; Earth’s shadow is included. Fifth row: five detectors, one on each side and one zenith-facing. Bottom row: Zenith-facing cube with 30 cm height; shadow included.
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        Distribution of the error of the time-delay (color-coded) for different angles of two detectors (x- and y-axis) at the same position (=satellite). This means the nominal time delay should be zero. The matrices shown are the median of all simulated GRBs in the bright fluence bin (#4 in Table 3), separately computed for the classical cross-correlation method (top) and the forward-folding nazgul method (bottom), and separate matrices for the other intensity bins. For identical effective areas, i.e., the diagonal, nazgul recovers the nominal time delay of zero, so it was set to 0.3 to avoid division by zero in the follow-up steps. The placement on the same satellite also mimics (along the diagonal) the net effect on the accuracy of two identical detectors on different satellites facing exactly toward the same sky location. Each pixel is the median of the time-delay of many different GRB light curves. The time resolution of the detector is assumed to be 3 ms. The effective area distribution mimics a 1D detector with 3600 cm2 seen at different off-axis angles.
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        Sky coverage for a zenith-facing detector each on 24 satellites (top) and 12 satellites (bottom; every second along each orbital plane) for an instantaneous moment (left) and averaged over one orbit (right). The color-coding (with different scales) gives the number of satellites that see a GRB depending on where the GRB happens on the sky.
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        Localization accuracy for a zenith-facing detector on each of the 24 satellites for an instantaneous moment (left) and averaged over one orbit (right), for GRBs in the brightest peak flux bin of 6–100 ph cm−2 s−1 (top row) and the faintest peak flux bin of 1.5–2 h cm−2 s−1 (bottom row).
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        Same as Fig. 14 but for 12 satellites (every second along each orbital plane).
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        Geometrical properties of the Galileo network. Left: relation between distance between Galileo satellites and zenith pointing difference. Middle: frequency of occurrence of satellite distances, averaged over one orbital cycle for an isotropic GRB distribution, if all Galileo satellites are equipped with a GRB detector. Right: same, but for every second Galileo satellite equipped with a GRB detector.
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        Localization accuracy for a four-side detector on each of 12 satellites for the first time slice, and for the second highest intensity interval for unbinned (left) and binned (right) accuracy matrix, i.e., when the 6 ms binned matrix performs better than the 3 ms matrix.

      

    

  
    
      Fig. 24 
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        Sky coverage (left) and localization accuracy (right; for the second-brightest GRB intensity interval) of 12 satellites equipped with two detector plates on neighboring sides. The sky coverage is substantially worse than any previous detector geometry.
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        Accuracy of different detector configurations. As one adds perpendicular-oriented detector plates, and since the background radiation is isotropic and does not scale with the cosine of the incidence angle, the S/N depends on the relative inclination angles of the detector plates. It is best for a single plate (green), and gets worse for two plates inclined by 90 degrees (blue), and even worse for three plates inclined by 90 degrees (red; corresponding to the five-detector case for any given GRB).

      

    

  
    
      Fig. 30 

      
        [image: thumbnail]
      

      
        Distribution of the absolute value of the difference between simulated and reconstructed time delays for nazgul (blue) and the cross-correlation method (green), again for detector 03 (four sides) and nine satellites.
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