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Appendix A

Tables of the output from the

Flores version of AerosolMin

These Tables document all of the values of the VAOD that was found

by the Flores version of AerosolMin when the 144 simulated events

were reconstructed. For the lower energy events, the noise present in

the Coihueco detector disrupts the ability of AerosolMin to accurately

calculate the VAOD, especially when the aerosol concentration in the

atmosphere is high (VAOD is low), see Chapter 5. All the values of

the V AOD and horizontal attenuation length are defined from the

height of the detector.
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154 APPENDIX A. AEROSOLMIN OUTPUT

Energy = 1019 eV

Initial VAOD = 0.04
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 118 100.32 0.85 40000 1200 0.030
2 111 111.24 1.00 40000 1200 0.030
3 104 127.16 1.22 19000 1200 0.063
4 93 100.69 1.08 13000 1200 0.092
5 101 169.28 1.68 12000 1200 0.100
6 75 129.16 1.72 11000 1200 0.109
7 49 78.97 1.61 7000 1200 0.171
8 89 103.10 1.16 6000 1200 0.200
9 17 16.34 0.96 21000 1200 0.057
10 60 59.57 0.99 19000 1200 0.063
11 0 0.00 ∞ 5000 1200 0.240
12 0 0.00 ∞ 5000 1200 0.240
13 0 0.00 ∞ 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Initial VAOD = 0.07
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 131 140.73 1.07 5000 1200 0.240
2 128 117.17 0.92 40000 1200 0.030
3 100 90.83 0.91 11000 1200 0.109
4 93 109.89 1.18 5000 1200 0.240
5 71 56.85 0.80 11000 1200 0.109
6 56 71.27 1.27 17000 1200 0.071
7 0 0.00 ∞ 5000 1200 0.240
8 0 0.00 ∞ 5000 1200 0.240
9 0 0.00 ∞ 5000 1200 0.240
10 0 0.00 ∞ 5000 1200 0.240
11 0 0.00 ∞ 5000 1200 0.240
12 0 0.00 ∞ 5000 1200 0.240
13 0 0.00 ∞ 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Initial VAOD = 0.10
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 120 148.50 1.24 5000 1200 0.240
2 95 162.98 1.72 5000 1200 0.240
3 91 80.78 0.89 40000 1200 0.030
4 59 62.55 1.06 24000 1200 0.050
5 101 101.20 1.00 15000 1200 0.080
6 0 0.00 ∞ 5000 1200 0.240
7 0 0.00 ∞ 5000 1200 0.240
8 0 0.00 ∞ 5000 1200 0.240
9 0 0.00 ∞ 5000 1200 0.240
10 0 0.00 ∞ 5000 1200 0.240
11 0 0.00 ∞ 5000 1200 0.240
12 0 0.00 ∞ 5000 1200 0.240
13 0 0.00 ∞ 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Table A.1:
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Energy = 1019.5 eV

Initial VAOD = 0.04
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 141 116.07 0.82 5000 1200 0.240
2 130 155.45 1.20 40000 1200 0.030
3 155 174.74 1.13 18000 1200 0.067
4 134 132.24 0.99 15000 1200 0.080
5 100 111.61 1.12 28000 1200 0.043
6 145 231.95 1.60 18000 1200 0.067
7 126 192.27 1.53 17000 1200 0.071
8 119 159.33 1.34 25000 1200 0.048
9 105 122.09 1.16 17000 1200 0.071
10 106 138.97 1.31 18000 1200 0.067
11 97 109.68 1.13 19000 1200 0.063
12 91 93.49 1.03 19000 1200 0.063
13 80 154.10 1.93 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Initial VAOD = 0.07
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 167 117.01 0.70 40000 1200 0.030
2 157 181.31 1.15 11000 1200 0.109
3 146 132.10 0.90 12000 1200 0.100
4 109 105.11 0.96 15000 1200 0.080
5 123 167.85 1.36 14000 1200 0.086
6 126 147.46 1.17 12000 1200 0.100
7 88 114.34 1.30 8000 1200 0.150
8 111 113.38 1.02 12000 1200 0.100
9 100 117.44 1.17 13000 1200 0.092
10 125 162.59 1.30 8000 1200 0.150
11 93 156.17 1.68 8000 1200 0.150
12 111 104.04 0.94 12000 1200 0.100
13 0 0.00 ∞ 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Initial VAOD = 0.10
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 141 108.91 0.77 10000 1200 0.120
2 113 125.56 1.11 5000 1200 0.240
3 138 160.42 1.16 8000 1200 0.150
4 120 131.71 1.10 6000 1200 0.200
5 129 194.80 1.51 9000 1200 0.133
6 114 130.34 1.14 6000 1200 0.200
7 103 142.94 1.39 6000 1200 0.200
8 112 199.78 1.78 7000 1200 0.171
9 85 167.15 1.97 5000 1200 0.240
10 89 96.22 1.08 9000 1200 0.133
11 82 83.62 1.02 6000 1200 0.200
12 46 66.75 1.45 6000 1200 0.200
13 0 0.00 ∞ 5000 1200 0.240
14 0 0.00 ∞ 5000 1200 0.240
15 0 0.00 ∞ 5000 1200 0.240
16 0 0.00 ∞ 5000 1200 0.240

Table A.2:
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Energy = 1020 eV

Initial VAOD = 0.04
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 157 156.55 1.00 40000 1200 0.030
2 176 221.45 1.26 40000 1200 0.030
3 172 224.63 1.31 40000 1200 0.030
4 153 227.42 1.49 40000 1200 0.030
5 158 189.27 1.20 40000 1200 0.030
6 146 197.42 1.35 40000 1200 0.030
7 145 166.19 1.15 28000 1200 0.043
8 142 166.09 1.17 27000 1200 0.044
9 139 184.36 1.33 29000 1200 0.041
10 138 158.71 1.15 31000 1200 0.039
11 123 106.34 0.86 34000 1200 0.035
12 111 150.76 1.36 27000 1200 0.044
13 97 487.90 5.03 26000 1200 0.046
14 80 509.42 6.37 40000 1200 0.030
15 69 389.14 5.64 40000 1200 0.030
16 53 346.15 6.53 40000 1200 0.030

Initial VAOD = 0.07
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 184 187.92 1.02 40000 1200 0.030
2 164 170.05 1.04 17000 1200 0.071
3 169 216.80 1.28 15000 1200 0.080
4 130 169.78 1.31 16000 1200 0.075
5 171 228.13 1.33 17000 1200 0.071
6 154 190.75 1.24 18000 1200 0.067
7 145 195.13 1.35 18000 1200 0.067
8 150 215.99 1.44 14000 1200 0.086
9 119 132.09 1.11 14000 1200 0.086
10 122 98.38 0.81 15000 1200 0.080
11 125 128.23 1.03 16000 1200 0.075
12 108 106.68 0.99 16000 1200 0.075
13 92 141.95 1.54 14000 1200 0.086
14 82 320.55 3.91 15000 1200 0.080
15 66 231.50 3.51 32000 1200 0.038
16 54 199.37 3.69 40000 1200 0.030

Initial VAOD = 0.10
Event No. Number of Bins χ2 Normalised χ2 Λa(λ) (m) ha (m) V AOD

1 164 146.48 0.89 40000 1200 0.030
2 154 217.19 1.41 13000 1200 0.092
3 172 234.05 1.36 13000 1200 0.092
4 136 156.17 1.15 9000 1200 0.133
5 151 202.74 1.34 10000 1200 0.120
6 152 188.56 1.24 11000 1200 0.109
7 98 122.27 1.25 10000 1200 0.120
8 140 165.27 1.18 10000 1200 0.120
9 151 163.47 1.08 10000 1200 0.120
10 129 191.27 1.48 10000 1200 0.120
11 122 435.29 3.57 10000 1200 0.120
12 97 110.59 1.14 11000 1200 0.109
13 95 212.43 2.24 11000 1200 0.109
14 83 211.94 2.55 12000 1200 0.100
15 65 159.90 2.46 22000 1200 0.055
16 53 117.32 2.21 12000 1200 0.100

Table A.3:



Appendix B

Conversion from Λa(λ) to V AOD

Since the natural parameter used by the Offline program is Λa(λ) at sea level

and the values of the aerosol concentration recorded for the detector are in

V AOD from the height of the detector a conversion between the two is pro-

vided here.

First the Λa(λ)sea level at sea level must be converted to Λa(λ)detector from

the height of the detector. This can be done by rearranging Equation 5.7,

Λa(λ)detector = Λa(λ)sea level exp
h

ha

(B.1)

where h is the height of the detector and can be approximated to be 1.4 km.

Then the value of the V AOD can be found by using Equation 5.3,

V AOD =
ha

Λa(λ)
(B.2)

Since this conversion is most relevant to the values of aerosol attenuation

length quoted in Chapter 7, a table of the explicit relationship between the

Λa(λ) at sea level to the V AOD from the height of the detector is given below.
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158 APPENDIX B. CONVERSION FROM ΛA(λ) TO V AOD

Λa(λ) V AOD
49 0.005
25 0.01
12 0.02
8 0.03
6 0.04
5 0.05
4 0.06
3 0.08

2.5 0.10
1.5 0.15

Table B.1: Conversion from Λa(λ) at sea level, in meters to the dimensionless
V AOD from the height of the detector.



Appendix C

Parameters from the Coihueco

Data Chain

The values of Xmax, Nmax and inital cosmic ray energy as recon-

structed from the data collected by the Coihueco fluorescence detector

are shown in this Appendix. These values correspond to the surface

plots seen in Chapter 7, through Table 7.1 and the Equations 7.11 and

7.12. The difference between the values reconstructed by the two data

chains, as plotted in Chapter 7, are always taken to be positive. The

aerosol attenuation lengths quoted in this Appendix are all defined

from sea level and the conversion to the V AOD at the height of the

detector can be found in Appendix B.
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160APPENDIX C. PARAMETERS FROM THE COIHUECO DATA CHAIN

Aerosol Attenuation Length (km)
∆χ0(

◦)
49 25 12 8 6 5 4 3 2.5 1.5

-1.0 701 701 701 701 701 0 0 0 0 0
-0.9 701 701 701 1027 1024 1024 1023 1024 1025 1030
-0.8 701 701 998 997 997 997 997 998 0 0
-0.7 701 988 986 984 984 983 984 985 986 991
-0.6 701 957 955 954 954 954 955 957 959 965
-0.5 701 944 941 940 940 941 941 943 946 952
-0.4 926 920 918 918 918 918 919 922 924 931
-0.3 905 899 898 898 899 901 902 905 909 918
-0.2 885 879 878 0 880 881 883 887 890 899
-0.1 863 858 857 858 860 861 863 867 871 881
0.0 843 838 838 839 841 843 845 850 854 865
0.1 820 815 815 817 819 822 824 829 834 845
0.2 799 794 796 798 800 803 806 811 816 828
0.3 775 771 773 775 778 781 784 790 796 809
0.4 755 753 756 760 763 767 770 776 782 795
0.5 736 733 736 740 743 747 750 757 763 776
0.6 718 715 719 723 726 730 734 741 747 761
0.7 703 703 707 711 715 719 723 730 736 750
0.8 678 678 682 686 690 695 698 706 712 727
0.9 667 668 673 678 682 686 690 698 704 719
1.0 645 645 650 654 659 663 667 675 682 698

Table C.1: Calculation of Xmax in (g/cm2) by the Coihueco reconstruction
chain when the Hillas parameterisation of Cherenkov light production in an
EAS is used.
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Aerosol Attenuation Length (km)
∆χ0(

◦)
49 25 12 8 6 5 4 3 2.5 1.5

-1.0 701 701 701 0 1023 1024 1022 1024 1026 1032
-0.9 701 701 1011 1010 1010 1010 1011 1012 1014 1020
-0.8 701 985 983 983 983 983 984 986 989 996
-0.7 701 971 969 969 969 969 970 972 975 981
-0.6 701 940 939 939 940 941 942 945 948 956
-0.5 932 926 925 925 925 926 928 931 934 942
-0.4 908 902 902 902 903 904 906 909 913 921
-0.3 888 882 882 883 885 887 889 893 898 908
-0.2 867 862 862 863 865 867 870 874 879 890
-0.1 846 841 842 844 846 849 851 856 861 872
0.0 827 822 823 826 828 831 834 839 844 857
0.1 804 800 802 804 807 810 813 819 824 837
0.2 785 781 783 786 789 792 795 801 807 821
0.3 762 758 761 764 768 771 775 781 788 801
0.4 743 743 746 750 754 758 761 768 774 789
0.5 726 724 728 731 735 739 743 749 756 770
0.6 709 708 712 716 720 723 727 734 741 756
0.7 695 696 701 705 709 713 717 724 731 746
0.8 673 673 678 682 686 690 694 702 708 724
0.9 663 665 670 674 679 683 687 694 701 716
1.0 643 643 648 653 657 661 665 673 680 696

Table C.2: Calculation of Xmax in (g/cm2) by the Coihueco reconstruction
chain when the Nerling parameterisation of Cherenkov light production in an
EAS is used.
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Aerosol Attenuation Length (km)
∆χ0(◦)

49 25 12 8 6 5 4 3 2.5 1.5

-1.0 4.65 4.27 4.54 4.93 5.37 0.00 0.00 0.00 0.00 0.00
-0.9 4.77 4.48 4.78 7.88 9.51 10.47 11.52 13.88 16.65 25.92
-0.8 4.85 4.68 7.56 8.35 9.22 10.16 11.17 13.44 0.00 0.00
-0.7 5.03 6.78 7.51 8.29 9.14 10.06 11.06 13.28 15.90 24.57
-0.6 5.22 6.56 7.27 8.03 8.85 9.74 10.70 12.84 15.35 23.65
-0.5 5.41 6.53 7.23 7.98 8.79 9.67 10.61 12.71 15.17 23.30
-0.4 6.23 6.59 7.29 8.04 8.84 9.71 10.64 12.72 15.15 23.14
-0.3 6.00 6.35 7.02 7.74 8.52 9.36 10.26 12.26 14.60 22.29
-0.2 5.96 6.31 6.97 0.00 8.45 9.26 10.14 12.10 14.38 21.85
-0.1 5.99 6.34 7.00 7.70 8.45 9.26 10.13 12.06 14.31 21.65
0.0 5.93 6.27 6.91 7.60 8.34 9.13 9.97 11.85 14.04 21.16
0.1 5.83 6.16 6.78 7.45 8.16 8.92 9.74 11.56 13.66 20.51
0.2 5.81 6.14 6.75 7.40 8.10 8.85 9.65 11.43 13.48 20.16
0.3 5.62 5.94 6.52 7.15 7.82 8.53 9.30 10.99 12.96 19.31
0.4 5.63 5.92 6.48 7.09 7.74 8.44 9.19 10.85 12.77 18.97
0.5 5.63 5.93 6.49 7.09 7.73 8.41 9.14 10.76 12.63 18.65
0.6 5.66 5.95 6.50 7.09 7.71 8.39 9.11 10.70 12.53 18.42
0.7 5.56 5.83 6.35 6.92 7.53 8.18 8.87 10.41 12.18 17.88
0.8 5.66 5.93 6.45 7.00 7.60 8.24 8.92 10.43 12.16 17.71
0.9 5.53 5.77 6.27 6.80 7.38 7.99 8.65 10.10 11.78 17.12
1.0 5.63 5.87 6.36 6.89 7.45 8.05 8.70 10.12 11.76 16.97

Table C.3: Calculation of Nmax in (×1010 particles) by the Coihueco recon-
struction chain when the Hillas parameterisation of Cherenkov light production
in an EAS is used.
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Aerosol Attenuation Length (km)
∆χ0(◦)

49 25 12 8 6 5 4 3 2.5 1.5

-1.0 5.08 4.71 5.00 0.00 8.95 9.85 11.85 14.26 17.10 26.59
-0.9 5.20 4.91 7.99 8.82 9.72 10.69 11.74 14.11 16.89 26.19
-0.8 5.27 7.04 7.78 8.58 9.45 10.39 11.41 13.70 16.38 25.30
-0.7 5.45 7.00 7.74 8.53 9.38 10.31 11.31 13.54 16.17 24.87
-0.6 5.63 6.81 7.53 8.30 9.12 10.02 10.98 13.14 15.67 24.01
-0.5 6.43 6.79 7.50 8.26 9.07 9.95 10.90 13.02 15.50 23.66
-0.4 6.51 6.87 7.57 8.33 9.14 10.01 10.95 13.05 15.49 23.52
-0.3 6.29 6.65 7.32 8.05 8.84 9.68 10.59 12.61 14.97 22.70
-0.2 6.27 6.62 7.29 8.00 8.77 9.60 10.48 12.46 14.76 22.28
-0.1 6.31 6.66 7.32 8.03 8.79 9.60 10.48 12.43 14.69 22.08
0.0 6.26 6.60 7.25 7.94 8.68 9.47 10.33 12.23 14.43 21.61
0.1 6.17 6.50 7.12 7.79 8.51 9.28 10.10 11.94 14.06 20.97
0.2 6.15 6.48 7.09 7.75 8.45 9.21 10.02 11.81 13.89 20.62
0.3 5.97 6.28 6.87 7.50 8.17 8.89 9.67 11.39 13.37 19.78
0.4 5.98 6.26 6.83 7.44 8.10 8.80 9.56 11.24 13.18 19.44
0.5 5.99 6.28 6.84 7.44 8.09 8.78 9.52 11.16 13.05 19.14
0.6 6.02 6.30 6.85 7.44 8.07 8.75 9.48 11.09 12.95 18.91
0.7 5.92 6.17 6.70 7.27 7.88 8.54 9.24 10.80 12.60 18.36
0.8 6.02 6.28 6.80 7.36 7.96 8.61 9.30 10.83 12.59 18.21
0.9 5.89 6.12 6.61 7.15 7.73 8.36 9.03 10.50 12.20 17.61
1.0 5.98 6.22 6.71 7.24 7.81 8.42 9.08 10.53 12.19 17.47

Table C.4: Calculation of Nmax in (×1010 particles) by the Coihueco recon-
struction chain when the Nerling parameterisation of Cherenkov light produc-
tion in an EAS is used.
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Aerosol Attenuation Length (km)
∆χ0(◦)

49 25 12 8 6 5 4 3 2.5 1.5

-1.0 7.20 6.60 7.03 7.62 8.30 0.00 0.00 0.00 0.00 0.00
-0.9 7.38 6.92 7.40 14.65 17.65 19.43 21.37 25.73 30.88 48.09
-0.8 7.50 7.23 13.87 15.32 16.89 18.60 20.45 24.61 0.00 0.00
-0.7 7.78 12.38 13.69 15.11 16.65 18.31 20.11 24.16 28.92 44.74
-0.6 8.07 11.80 13.06 14.41 15.88 17.47 19.19 23.03 27.55 42.53
-0.5 8.36 11.66 12.89 14.22 15.66 17.22 18.89 22.65 27.05 41.60
-0.4 11.03 11.63 12.84 14.15 15.56 17.09 18.73 22.40 26.70 40.87
-0.3 10.50 11.07 12.24 13.50 14.85 16.32 17.89 21.42 25.53 39.10
-0.2 10.32 10.89 12.02 0.00 14.56 15.98 17.51 20.92 24.90 37.97
-0.1 10.24 10.80 11.92 13.12 14.41 15.80 17.30 20.63 24.51 37.23
0.0 10.03 10.57 11.65 12.81 14.06 15.41 16.85 20.07 23.82 36.08
0.1 9.72 10.24 11.28 12.40 13.59 14.88 16.26 19.34 22.91 34.56
0.2 9.57 10.08 11.09 12.17 13.34 14.59 15.93 18.91 22.38 33.65
0.3 9.13 9.61 10.57 11.60 12.70 13.88 15.15 17.97 21.24 31.85
0.4 9.02 9.47 10.39 11.39 12.46 13.61 14.84 17.58 20.75 31.04
0.5 8.91 9.37 10.27 11.24 12.27 13.39 14.58 17.22 20.28 30.17
0.6 8.85 9.29 10.16 11.11 12.12 13.20 14.37 16.94 19.92 29.51
0.7 8.61 9.01 9.85 10.76 11.73 12.77 13.89 16.37 19.23 28.44
0.8 8.61 9.01 9.82 10.70 11.65 12.66 13.74 16.13 18.89 27.76
0.9 8.35 8.71 9.49 10.33 11.24 12.21 13.25 15.55 18.19 26.69
1.0 8.35 8.71 9.47 10.28 11.16 12.10 13.11 15.33 17.89 26.07

Table C.5: Calculation of the initial cosmic ray energy in (×1019 eV) by the
Coihueco reconstruction chain when the Hillas parameterisation of Cherenkov
light production in an EAS is used.
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Aerosol Attenuation Length (km)
∆χ0(◦)

49 25 12 8 6 5 4 3 2.5 1.5

-1.0 7.85 7.28 7.72 0.00 16.62 18.29 21.96 26.43 31.70 49.38
-0.9 8.03 7.59 14.76 16.27 17.92 19.70 21.64 26.01 31.16 48.36
-0.8 8.15 12.83 14.17 15.62 17.20 18.91 20.77 24.93 29.84 46.18
-0.7 8.42 12.68 13.99 15.41 16.96 18.62 20.43 24.48 29.25 45.07
-0.6 8.70 12.15 13.41 14.77 16.24 17.84 19.56 23.42 27.95 42.96
-0.5 11.41 12.02 13.25 14.59 16.03 17.59 19.28 23.04 27.46 42.04
-0.4 11.41 12.01 13.22 14.54 15.96 17.48 19.13 22.82 27.13 41.34
-0.3 10.91 11.49 12.65 13.92 15.28 16.75 18.33 21.87 26.01 39.63
-0.2 10.75 11.31 12.45 13.68 15.00 16.42 17.96 21.38 25.38 38.50
-0.1 10.69 11.24 12.36 13.57 14.86 16.26 17.76 21.11 25.02 37.79
0.0 10.48 11.02 12.10 13.27 14.52 15.88 17.33 20.57 24.34 36.66
0.1 10.19 10.71 11.74 12.86 14.06 15.36 16.75 19.85 23.44 35.16
0.2 10.04 10.55 11.55 12.64 13.81 15.07 16.43 19.43 22.92 34.26
0.3 9.62 10.09 11.05 12.08 13.19 14.38 15.66 18.50 21.80 32.49
0.4 9.51 9.95 10.87 11.87 12.95 14.11 15.36 18.12 21.32 31.68
0.5 9.41 9.85 10.76 11.73 12.77 13.90 15.10 17.77 20.86 30.83
0.6 9.36 9.78 10.66 11.60 12.62 13.72 14.89 17.49 20.50 30.18
0.7 9.11 9.50 10.34 11.25 12.24 13.29 14.42 16.92 19.81 29.12
0.8 9.12 9.51 10.32 11.21 12.16 13.18 14.28 16.70 19.50 28.46
0.9 8.86 9.21 9.99 10.84 11.75 12.73 13.79 16.12 18.80 27.39
1.0 8.86 9.21 9.97 10.80 11.68 12.63 13.65 15.91 18.50 26.78

Table C.6: Calculation of the initial cosmic ray energy in (×1019 eV) by
the Coihueco reconstruction chain when the Nerling parameterisation of
Cherenkov light production in an EAS is used.



166APPENDIX C. PARAMETERS FROM THE COIHUECO DATA CHAIN



Appendix D

Difference in the Reconstruction

chains of two Detectors

The light profiles and difference in the reconstution of the Gaisser

Hillas parameters and initial cosmic ray energy for the events at the

GPS seconds of 799040826 and 770961669. The light profiles recorded

the light collected by a detector, separated into the different compo-

nents of light the Offline reconstuction software has calculated against

an arbitrary time scale. The difference in the reconstruction of the

Gaisser Hillas parameters and the initial cosmic ray energy were cal-

culated for the various adjustments of the air shower geometry in the

Coihueco detector around χ0 by ∆χ0 for the two events (see Chapter

7).
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Figure D.1: The profiles of the light recorded by the detectors. Red-direct
Cherenkov, blue-rayleigh scattered Cherenkov, pink-Mie scattered Cherenkov,
green-fluorescence and black points are total light recorded. (i) is the Los
Leones profile, (ii) is the Coihueco profile for event 799040826.
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Figure D.2: Difference in the calculation of Xmax between the two reconstruc-
tion chains that recorded the event (i) Hillas, (ii) Nerling
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Figure D.3: Relative difference in the calculation of Nmax between the two
reconstruction chains that recorded the event (i) Hillas, (ii) Nerling
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Figure D.4: Relative difference in the calculation of the initial energy between
the two reconstruction chains that recorded the event (i) Hillas, (ii) Nerling
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Figure D.5: The profiles of the light recorded by the detectors. Red-direct
Cherenkov, blue-rayleigh scattered Cherenkov, pink-Mie scattered Cherenkov,
green-fluorescence and black points are total light recorded. (i) is the Los
Leones profile, (ii) is the Coihueco profile for event 770961669.
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Figure D.6: Difference in the calculation of Xmax between the two reconstruc-
tion chains that recorded the event (i) Hillas, (ii) Nerling
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Figure D.7: Relative difference in the calculation of Nmax between the two
reconstruction chains that recorded the event (i) Hillas, (ii) Nerling
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Figure D.8: Relative difference in the calculation of the initial energy between
the two reconstruction chains that recorded the event (i) Hillas, (ii) Nerling
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