AL P_S Quantum Cascade Solutions
L]

Avenue des Paquiers 1 T: 441 32 729 95 10

L]
LAS_RS CH-2072 St-Blaise F: +41 32 729 95 19

Datasheet for #sbcw10791 DN

Recommendations:

Please read the User Manual and have a look at the FAQ at
http://www.alpeslasers.ch/7a=142

WARNING: Operating the laser with higher current or voltage than speci-
fied in this document may cause damage and will result in loss of warranty,
unless Alpes Lasers has permitted to do so!

WARNING: Beware of the polarity of the laser. This laser has to be
powered with negative current on the laser contact (= bonding pad, corre-
sponding to the label "laser” on the LLH) and the positive current on the
base contact (= submount, corresponding to the label ”base” on the LLH).
To use with a power-supply ILX Lightwave LDX-3232 or equivalent.
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Figure 1: Support mounting for #sbcw10791 DN (please note that the laser is connected
to the DN pad drawn in blue)
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Figure 2: laser voltage and avg power vs laser current in continuous-wave operation (front
resistor current /r = 0A and back resistor current /5 = 0A) (the solid squares indicate
the maximum singlemode emitted power)

Note: at 0C: Ith=0.565A / Vth=12.1V (2-wires measurements). Maximum operation
current: 0.85A for all temperatures.
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Figure 3: spectra at 0C in continuous-wave operation (front resistor current Ir = 0A and
back resistor current I = 0A) (mode jumping for 1>0.625A)
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Vernier characterization
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Figure 4. Emission frequency as a function of electrical current on the front resistor Ir
or back resistor Ig. Either the back or the front resistors are heated, while no electrical
current is flowing through the other resistor.
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Figure 5: Optical power as a function of emission frequency.
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| Cluster [Ip [A] Vs [V] [1r [A] Ve [V] |1z [A] (VL V] [Freq [em™ ]| T [C]|Pgpi [mW] |
#0-Back [0.00 - 0.71]0.2 - 2.5[0 0 0.52 - 0.65]12.4 - 13.3]2206 - 2209] 0 17
#0-Front | 0 0 0.00 - 0.59[0.2-2.0/0.52 - 0.72[12.4 - 13.3]2205 - 2209| 0 15
#1-Back [0.00 - 0.32]0.3 - 1.3]0 0 0.65 - 0.78[12.9 - 13.3]2205 - 2207 | 0 26
#1-Front |0 0 0.00 - 0.49[0.3 - 1.80.65 - 0.85[12.8 - 13.7]2204 - 2207| 0 31
#2-Front | 0 0 0.49 - 0.86[1.6 - 2.8[0.52 - 0.65|12.5 - 13.1[2195 - 2197 | 0 17
#3-Front | 0 0 0.69 - 0.73[2.3-2.5[0.62-0.75[12.8 - 13.3[2194 - 2196 | 0 21
#4-Front | 0 0 0.90 - 1.09]2.9-3.6[0.52- 0.55|12.5 - 12.7[ 2185 - 2186 | 0 12
#5-Front | 0 0 1.20 - 1.27(3.9-4.3[0.52- 0.59[12.5 - 12.8[ 2174 - 2175| 0 15
#6-Front | 0 0 1.33-1.37[4.6 - 4.8]/0.59 - 0.69[12.6 - 12.9| 2161 - 2163 | 0 37
#7-Back [0.97 - 1.24[3.3-4.0[0 0 0.52 - 0.78[12.5 - 13.7| 2155 - 2159 | 0 51

Table 1: Overview of the clusters.
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Details of cluster #0-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[ecm™ 1]

[A] (V] [A] [V] (W] (A] (V] (W] (W] (mW]

g

0.0 0.0 0.713 2466 1.76 0.652 13.29 8.66 1042 15 0 2205.60
0.0 0.0 0.665 2314 154 0.652 1322 862 10.16 17 0 2205.73
0.0 00 0.614 2167 1.33 0.652 13.19 8.60 9.93 17 0 2205.84
0.0 00 0713 2429 1.73 0.619 13.16 815 9.88 11 0 2206.13
0.0 0.0 0665 23 1.53 0.619 13.09 &8.10 9.63 13 0 2206.26
0.0 00 0.614 2143 1.32 0.619 13.05 8.08 9.39 14 0 2206.37
0.0 0.0 0.154 0.769 0.12 0.652 1293 843 8.55 14 0 2206.39
0.0 00 0.0 0271 0.00 0.652 1286 8.39 8.39 14 0 2206.45
0.0 0.0 0562 2.022 1.14 0.619 13.03 8.06 9.20 14 0 2206.46
0.0 0.0 0.507 1.883 0.95 0.619 1299 8.04 9.00 14 0 2206.55
0.0 00 0449 1678 0.75 0.619 1293 8.01 8&8.76 13 0 2206.64
0.0 00 0.713 2404 1.71 0.586 13.04 7.64 9.35 7 0 2206.64
0.0 0.0 0387 1.487 0.58 0.619 1291 7.99 8.56 13 0 2206.72
0.0 0.0 0.665 2277 151 0.586 1296 7.60 9.11 9 0 2206.78
0.0 00 032 1278 041 0.619 1287 797 838 12 0 2206.79
0.0 0.0 0.244 1.045 0.25 0.619 1283 7.94 8.20 11 0 2206.85
0.0 00 0614 2137 131 0.58 1292 7.57 888 10 0 2206.88
0.0 0.0 0.154 0.754 0.12 0.619 12.79 7.92 8.03 11 0 2206.91
0.0 00 0.0 0255 0.00 0619 1272 788 7.88 11 0 2206.96
0.0 0.0 0.562 2004 1.13 0.58 12.89 7.56 8.68 10 0 2206.98
0.0 0.0 0.507 1854 094 0.586 1285 7.53 8.47 10 0 2207.07
0.0 00 0713 2374 1.69 0553 1293 7.15 884 3 0 2207.14
0.0 0.0 0449 1.658 0.74 0.586 12.80 7.50 8.25 9 0 2207.15
0.0 00 0387 1477 0.57 0.586 12.78 7.49 8.06 9 0 2207.23
0.0 0.0 0.665 2245 149 0.553 1284 7.10 8.59 5 0 2207.28
0.0 00 032 1263 040 0.586 12.74 747 7.87 8 0 2207.30
0.0 00 0244 1.028 0.25 0.58 12.71 745 7.70 8 0 2207.36
0.0 0.0 0614 2105 1.29 0.553 12.79 7.08 &.37 6 0 2207.39
0.0 0.0 0.154 0.74 0.11 0.586 12.67 7.42 7.54 7 0 2207.42
0.0 00 0.0 0242 0.00 0.58 12.60 7.38 7.38 7 0 2207.48
0.0 0.0 0.562 2007 1.13 0.553 12.77 7.06 8&8.19 6 0 2207.49
0.0 0.0 0507 1.84 093 0.553 1273 7.04 7.97 6 0 2207.58
0.0 00 0449 1638 0.74 0.553 12.68 7.01 7.75 6 0 2207.66
0.0 0.0 0387 1.455 0.56 0.553 12.66 7.00 7.56 ) 0 2207.74
0.0 0.0 0665 2.221 148 0.52 1274 6.63 8.10 1 0 2207.77
0.0 00 032 1245 040 0.553 12.62 6.98 7.38 ) 0 2207.81
0.0 0.0 0.244 1.013 0.25 0.553 1258 6.96 7.21 ) 0 2207.88
0.0 00 0614 2094 1.29 0.52 12.68 6.59 7.88 2 0 2207.90
0.0 0.0 0.154 0.727 0.11 0.553 12.55 6.94 7.05 4 0 2207.94
0.0 00 0562 198 1.12 0.52 12.65 6.58 7.69 3 0 2208.01
0.0 00 00 023 0.00 0553 1248 6.90 6.90 4 0 2208.01
0.0 0.0 0507 1816 0.92 0.52 12.62 6.56 7.48 3 0 2208.09
0.0 00 0449 1624 0.73 0.52 1256 6.53 7.26 3 0 2208.20
0.0 0.0 0387 1442 0.56 0.52 1254 6.52 7.08 3 0 2208.28
0.0 00 032 1231 039 052 1251 6.50 6.90 3 0 2208.36

0.0 0.0 0.244 0.999 0.24 0.52 1247 648 6.73 3 0 2208.44
continued on next page
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IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] (V] [A] [V] (W] (A] (V] (W] (W] [(mW] (€ [em™"]

0.0 0.0 0.154 0.713 0.11 0.52 1244 647 6.58 3 0 2208.51
0.0 0.0 0.0 0217 0.00 0.52 1236 6.43 6.43 3 0 2208.58

Table 2:
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Details of cluster #0-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [mW] 1

g

[cm

0.543 1869 0.0 0.0 1.01 0.718 13.28 9.53 1055 15 0 2205.02
0.593 1997 0.0 0.0 1.18 0.685 13.16 9.01 10.20 9 0 2205.49
0.543 1858 0.0 0.0 1.01 0.685 13.16 9.02 10.02 10 0 2205.56
049 1.725 0.0 0.0 0.85 0.685 13.16 9.02 9.86 12 0 2205.62
0434 1.535 0.0 0.0 0.67 0.68 13.12 899 9.65 13 0 2205.69
0.593 1979 0.0 0.0 1.17 0.652 13.04 851 9.68 8 0 2206.03
0.543 1865 0.0 0.0 1.01 0.652 13.05 &8.51 9.52 9 0 2206.08
049 1.701 0.0 0.0 0.83 0.652 13.03 &850 9.33 10 0 2206.14
0.434 1515 0.0 0.0 0.66 0.652 12.99 847 9.13 11 0 2206.20
0.374 1.338 0.0 0.0 0.50 0.652 12.98 8.46 8.96 12 0 2206.26
0.309 1.145 0.0 0.0 0.35 0.6562 12.96 8.45 8.80 13 0 2206.31
0.235 0.929 0.0 0.0 0.22 0652 1294 843 8.65 14 0 2206.36
0.0 0.0 0.0 00 0.00 0.652 1286 &8.39 &.39 14 0 2206.45
0.593 1.958 0.0 0.0 1.16 0.619 1290 7.99 9.15 6 0 2206.57
0.543 1.836 0.0 0.0 1.00 0.619 12.92 8.00 9.00 7 0 2206.61
049 1.683 0.0 0.0 0.82 0.619 1290 7.99 881 7 0 2206.67
0434 1494 0.0 0.0 0.65 0.619 1286 7.96 8.61 8 0 2206.72
0374 1.321 0.0 0.0 049 0619 12.85 7.95 845 9 0 2206.78
0.309 1.128 0.0 0.0 0.35 0.619 12.82 7.94 8.29 10 0 2206.83
0.235 0913 0.0 0.0 0.21 0.619 1280 793 8.14 11 0 2206.88
0.148 0.656 0.0 0.0 0.10 0.619 12.77 7.90 8.00 11 0 2206.92
0.0 0.0 00 00 0.00 0.619 12.72 788 7.88 11 0 2206.96
0434 148 0.0 00 0.64 058 1274 7.47 8.11 6 0 2207.25
0.374 1.303 0.0 0.0 049 0586 12.72 7.46 7.94 6 0 2207.30
0.309 1.111 0.0 0.0 0.34 0.58 12.70 7.44 7.78 7 0 2207.34
0.235 0897 0.0 0.0 0.21 0.586 12.68 7.43 7.64 7 0 2207.39
0.148 0.642 0.0 0.0 0.10 0.58 12.64 7.41 7.50 8 0 2207.43
0.0 0.0 0.0 00 0.00 0.58 12.60 7.38 7.38 7 0 2207.48
0434 1459 0.0 0.0 0.63 0.553 12.62 6.98 7.61 4 0 2207.81
0374 1.283 0.0 0.0 048 0.553 12.60 6.97 7.45 4 0 2207.84
0.309 1.095 0.0 0.0 0.34 0.553 12.58 6.96 7.29 4 0 2207.88
0.235 0.882 0.0 0.0 0.21 0.553 12,56 6.94 7.15 4 0 2207.92
0.148 0.628 0.0 0.0 0.09 0.553 12.52 6.92 7.02 5 0 2207.95
0.0 0.0 0.0 00 0.00 0.553 1248 6.90 6.90 4 0 2208.01
0434 144 00 00 0.62 052 1251 6.50 7.13 3 0 2208.44
0374 1.266 0.0 0.0 047 052 1249 649 6.97 3 0 2208.45
0.309 1.08 0.0 0.0 0.33 052 1246 6.48 6.82 3 0 2208.46
0.235 0868 0.0 0.0 0.20 0.52 1244 6.47 6.67 3 0 2208.49
0.148 0.615 0.0 0.0 0.09 0.52 1241 645 6.54 3 0 2208.51
0.0 0.0 00 00 0.00 052 1236 643 6.43 3 0 2208.58

Table 3:
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Details of cluster #1-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] [V] [A] [v] W] (A] (V] (W] (W] [mW] [C] [em™]

0.0 0.0 0.0 0322 0.00 0.784 13.26 10.39 10.39 26 0 2204.96
0.0 0.0 032 1.349 043 0.751 13.29 998 1041 26 0 2205.33
0.0 0.0 0.244 1.109 0.27 0.751 13.24 994 1021 25 0 2205.41
0.0 0.0 0.154 0.814 0.13 0.751 13.20 991 10.04 25 0 2205.47
0.0 0.0 0.0 0309 0.00 0.751 13.13 986 9.86 25 0 2205.52
0.0 0.0 032 1.328 0.42 0.718 13.15 944 987 22 0 2205.89
0.0 0.0 0.244 1.092 0.27 0.718 13.11 9.41 9.68 21 0 2205.96
0.0 0.0 0.154 0.799 0.12 0.718 13.07 9.38 9.51 21 0 2206.02
00 00 00 0298 0.00 0.718 13.00 9.33 9.33 20 0 2206.08
0.0 0.0 032 131 042 0.68 13.02 892 9.34 18 0 2206.44
0.0 0.0 0.244 1.075 0.26 0.685 1298 889 9.15 18 0 2206.51
0.0 0.0 0.154 0.783 0.12 0.685 1294 886 8.98 18 0 2206.58
0.0 0.0 0.0 0.28 0.00 0.685 1287 &8.82 882 18 0 2206.64
0.0 0.0 032 1.293 0.41 0.652 1290 841 8.83 15 0 2207.02
0.0 0.0 0.244 1.058 0.26 0.652 1286 8.39 8.64 16 0 2207.11

Table 4:
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Details of cluster #1-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq
(A] (V] [A] (V] (W] [A] [v] (W] (W] (mW] (€] [em™1]
0.434 1.641 0.0 00 0.71 0.85 13.66 11.61 12.33 31 0 2203.58
049 1.769 0.0 0.0 0.87 0.817 13.53 11.05 1192 26 0 2204.11
0.434 1609 0.0 00 0.70 0.817 13.53 11.05 11.75 26 0 2204.16
0434 1584 0.0 00 0.69 0.784 13.38 1049 11.18 24 0 2204.73
0.374 1416 0.0 0.0 0.53 0.784 13.38 1049 11.02 24 0 2204.78
0.309 1.215 0.0 0.0 0.38 0.784 13.36 1047 10.85 25 0 2204.82

0.0 0.0 0.0 0.0 0.00 0.784 13.26 10.39 1039 26 0 2204.96
0.434 1.567 0.0 0.0 068 0.751 13.25 9.95 1063 24 0 2205.31
0374 139 0.0 00 0.52 0.751 13.24 995 1047 23 0 2205.34
0.309 1.197 0.0 0.0 0.37 0.751 13.23 993 1030 24 0 2205.38
0.235 0978 0.0 0.0 0.23 0.751 13.21 992 10.15 25 0 2205.43
0.148 0.715 0.0 0.0 0.11 0.751 13.17 989 10.00 26 0 2205.47

0.0 0.0 0.0 0.0 0.00 0.751 13.13 9.86 9.86 25 0 2205.52
0374 1376 0.0 0.0 0.51 0.718 13.12 942 994 20 0 220591
0.309 1.179 0.0 0.0 0.36 0.718 13.10 940 9.77 20 0 2205.94
0.235 0961 0.0 0.0 0.23 0.718 13.08 9.39 9.62 21 0 2205.98
0.148 0.7 0.0 00 0.10 0.718 13.04 936 947 21 0 2206.02

0.0 0.0 0.0 0.0 0.00 0.718 13.00 9.33 9.33 20 0 2206.08
0.309 1.162 0.0 0.0 0.36 0.685 1297 888 9.24 18 0 2206.52
0.235 0945 0.0 0.0 0.22 0.685 1295 887 9.09 18 0 2206.55
0.148 0.685 0.0 0.0 0.10 0.685 1291 885 8.95 17 0 2206.58

0.0 0.0 0.0 0.0 0.00 0.68 1287 882 8.82 18 0 2206.64
0.148 0.671 0.0 0.0 0.10 0.652 1280 &34 844 16 0 2207.17

Table 5:
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Details of cluster #2-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [mW] 1

g

[cm

0.82 2703 0.0 0.0 222 0.652 13.07 8.52 10.74 7 0 2194.99
0.82 2681 0.0 0.0 220 0.619 1292 800 10.20 6 0 2195.52
0.777 2521 0.0 0.0 1.96 0619 1290 7.99 9.95 8 0 2195.60
082 2649 0.0 0.0 217 0.586 12.78 7.49 9.66 5 0 2196.04
0.777 2498 0.0 0.0 1.94 0586 12.77 7.48 9.42 6 0 2196.12
0.734 2384 0.0 0.0 175 0.586 12.78 749 9.24 8 0 2196.19
0.688 2214 0.0 0.0 1.52 0.586 12.75 7.47 8.99 10 0 2196.27
0.642 2.084 0.0 00 1.34 058 12.76 7.48 &.81 12 0 2196.34
0593 1.945 0.0 0.0 1.15 0.586 12.77 7.48 8.64 14 0 2196.42
0.543 1831 0.0 0.0 0.99 0.586 12.82 7.51 8.51 16 0 2196.48
049 1.663 0.0 0.0 0.81 0.586 12.82 7.51 8.33 17 0 2196.54
0.82 2625 00 0.0 215 0.553 12.65 6.99 9.15 3 0 2196.57
0.777 2476 0.0 0.0 1.92 0553 12.63 6.99 891 4 0 2196.63
0.734 2369 0.0 0.0 1.74 0.553 12.66 7.00 8.74 5 0 2196.69
0.688 2194 0.0 0.0 1.51 0.553 12.62 6.98 8.49 7 0 2196.77
0.642 2.064 0.0 0.0 1.33 0.553 12.63 6.99 8.31 9 0 2196.84
0.593 1939 0.0 0.0 1.15 0.553 12.66 7.00 &.15 10 0 2196.91
0.543 1.81 0.0 0.0 098 0553 1270 7.02 &.00 11 0 2196.96
049 1.644 0.0 0.0 0.81 0.553 12.70 7.03 7.83 11 0 2197.02
0.862 2.759 0.0 0.0 238 0.52 1254 6.52 8.90 3 0 2197.12
0.82 2,601 00 0.0 213 052 1252 6.51 8.64 2 0 2197.12
0.777 2457 0.0 0.0 191 052 1251 6.50 841 3 0 2197.15
0.734 2329 0.0 00 1.71 0.52 1251 6.51 8.21 3 0 2197.21
0.688 2.175 0.0 0.0 1.50 0.52 1249 6.50 7.99 4 0 2197.26
0.642 2043 0.0 0.0 1.31 0.52 1250 6.50 7.81 5 0 2197.32
0593 1918 0.0 0.0 1.14 052 1254 6.52 7.66 5 0 2197.39
0.543 1.789 0.0 0.0 097 0.52 12,57 6.54 7.51 6 0 2197.45
049 1619 00 0.0 0.79 052 1258 6.54 7.34 6 0 2197.50

Table 6:
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Details of cluster #3-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [mW] (€] [em™1]

0.734 2473 0.0 00 1.82 0.751 13.29 998 11.79 20 0 2194.23
0.734 245 0.0 00 180 0.718 13.15 944 1124 17 0 2194.78
0.688 2302 0.0 0.0 1.58 0.718 13.13 9.43 11.01 21 0 219487
0.734 2449 0.0 00 1.80 0.685 13.03 892 10.72 15 0 2195.31
0.688 2277 0.0 0.0 1.57 0.685 1299 890 1047 18 0 219541
0.734 2422 0.0 00 1.78 0.652 1290 841 10.19 12 0 2195.86
0.734 2406 0.0 0.0 1.77 0619 1279 7.92 9.68 10 0 2196.41

Table 7:
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Details of cluster #4-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq
A] V] A (W] [A] V] (W) (W] [mw]  [C] fem 1]
1.056 3.445 0.0 0.0 3.64 0.553 12.68 7.01 10.65 5) 0 2185.22
1.019 3.314 0.0 0.0 3.38 0.553 12.65 6.99 10.37 7 0 2185.32
1.093 3555 0.0 0.0 3.89 0.52 12.56 6.53 10.42 4 0 2185.71
1.056 3.414 0.0 0.0 3.61 0.52 12.52 6.51 10.12 4 0 2185.73
1.019 3283 0.0 0.0 3.35 0.52 1249 6.50 9.84 ) 0 2185.84
0.981 3.15 0.0 0.0 3.09 0.52 1248 6.49 9.58 8 0 2185.94
0.942 3.019 0.0 0.0 2.84 0.52 1249 6.49 9.34 10 0 2186.04
0.902 2878 0.0 0.0 260 0.52 1250 6.50 9.10 12 0 2186.14
Table 8:
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Details of cluster #5-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq
[A] [v] (A] [V] W] (A] [v] (W] (W] (mW] (€] [em™1]
1.234 415 0.0 0.0 5.12 0.586 12.78 7.49 12.61 10 0 2173.50
1.2 4.005 0.0 0.0 4.81 0.586 12.77 7.49 12.29 15 0 2173.62
1.268 4.257 0.0 0.0 540 0.553 12.67 7.01 12.40 6 0 2173.91
1.234 412 0.0 0.0 5.08 0.553 12.64 6.99 12.07 8 0 2174.01
1.2 397 0.0 00 47 0.553 12.64 699 11.75 13 0 2174.13
1.268 4.235 0.0 0.0 537 0.52 1255 6.52 11.89 ) 0 2174.40
1.234 4.094 0.0 0.0 5.05 0.52 1250 6.50 11.55 6 0 2174.52
1.2 3935 00 0.0 472 052 1251 6.51 11.23 9 0 2174.62
Table 9:
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Details of cluster #6-Front

IF VF IB VB PelR IL VL PL PtOt POpt T freq

(A] (V] (Al (V] (W] (Al [V] (W] (W] [mW] (€] [em™1]

1.368 4.773 0.0 0.0 6.53 0.685 1292 885 1538 28 0 2161.24
1.368 4.717 0.0 0.0 6.45 0.652 1278 833 1479 26 0 2161.78
1.335 4593 0.0 0.0 6.13 0.652 12.83 836 1449 37 0 2161.90
1.368 4.687 0.0 0.0 6.41 0.619 12.67 785 1426 23 0 2162.32
1.335 4.555 0.0 0.0 6.08 0.619 1272 7.87 1395 28 0 2162.44
1.368 4.664 0.0 0.0 6.38 0.586 1258 7.37 13.75 16 0 216287

Table 10:
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Details of cluster #7-Back

IF VF IB VB PelR IL VL PL PtOt POpt T freq

[A] [V] [A] [v] W] (A] (V] (W] (W] [mW] [C] [em™]

0.0 0.0 1.055 3.595 3.79 0.784 13.73 10.76 14.56 51 0 2155.35
0.0 0.0 1.016 3.492 3.55 0.784 13.70 10.74 14.29 44 0 2155.56
0.0 0.0 1.094 3.702 4.05 0.751 13.62 10.23 14.28 51 0 2155.73
0.0 0.0 0975 3.349 3.27 0.784 13.67 10.72 1398 36 0 2155.75
0.0 0.0 1.055 3.59 3.79 0.751 13.57 10.19 1398 46 0 2155.95
0.0 0.0 1.132 3.89 440 0.718 1351 9.70 14.10 48 0 2156.08
0.0 0.0 1.016 3.452 3.51 0.751 13.55 10.17 13.68 39 0 2156.15
0.0 0.0 1.094 3.662 4.01 0.718 1344 9.65 13.66 47 0 2156.33
0.0 0.0 1.055 3.542 3.74 0.718 1341 9.63 1337 41 0 2156.54
0.0 0.0 1.132 3.858 4.37 0.685 13.33 9.13 1350 46 0 2156.68
0.0 0.0 1.094 3.624 396 0.685 13.27 9.09 13.06 42 0 215691
0.0 0.0 1.169 396 4.63 0.652 13.23 863 1326 39 0 2157.03
0.0 0.0 1.132 3.828 4.33 0.652 13.15 857 1291 41 0 2157.27
0.0 0.0 1.094 3.5393 393 0.652 13.10 854 1247 36 0 2157.49
0.0 0.0 1.169 3.926 4.59 0.619 13.04 8.07 12.66 35 0 2157.62
0.0 0.0 1.132 3.783 4.28 0.619 1297 803 1231 33 0 2157.84
0.0 0.0 1.206 4.0 4.82 0.58 1292 7.57 1240 27 0 2157.96
0.0 0.0 1.169 3.897 4.56 0.586 1285 7.53 12.09 29 0 2158.20
0.0 0.0 1.242 4.029 5.00 0.553 1283 7.09 1210 16 0 2158.30
0.0 0.0 1.132 3.702 4.19 0.58 1280 7.50 11.69 26 0 2158.41
0.0 0.0 1.206 3.918 4.73 0.553 1273 7.04 11.76 22 0 2158.54
0.0 0.0 1.169 3.861 4.51 0.553 12.68 7.01 11.52 21 0 2158.76
0.0 0.0 1.242 4.021 499 0.52 1262 6.56 11.56 13 0 2158.86
0.0 0.0 1.206 3.868 4.66 0.52 12,55 6.2 11.19 15 0 2159.11

Table 11:
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