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1 K
/mm /mm
/ms
/K 2 4 6 7.8 /K 2 4 6 7.8
0 7748.31461 6921.34831 5573.03371 3892.1348 8680.23582 7692.02695 6097.41718  4097.1910
1 7613.48135 6768.53933 5321.34831 2382.0225 8511.79113 7557.27120 3537.05783  2502.8090
10 6175.28090 5060.67416 3235.95506 1141.5731 6759.96631 5535.93487 2492.70073  1250.0562
20 8000 4629.21348 3721.34831 2328.08989  817.9775 9000 4940.76362 3986.24368 1987.36665 834.2697
30 3433.70787 2759.55056 1725.84270  602.2472 3593.20606 2908.19764 1818.92195 611.7978
40 2552.80899 2049.43820 1294.38202  431.4607 2582.53790 2099.66311 1313.58787 463.4831
50 1887.64045 1519.10112 970.78652 323.5955 1875.07019 1526.95115 943.00955 315.1685
0 10596.2942 9290.84784 7192.30769 4546.3223 11561.4823 10091.5216 7756.87816  4761.2360
1 10469.9670 9164.51432 7065.97417 3282.9871 9855.69905 7285.23302 2364.40202  2941.0112
10 9332.95901 7816.95677 5128.74902 1766.9848 8401.45985 4313.86861 1185.28916 1474.7191
20 10000 5542.95340 4490.17406 2812.74565  924.7613 12000 5807.41157 4667.60247 2946.09770 1019.6629
30 3858.50646 3100.50533 1970.52218  672.0943 4015.16007 3205.50253 2002.80741 716.2921
40 2679.39360 2174.05952 1338.85458  461.5385 2749.57889 2215.04177 1389.66873 463.4832
50 1921.39248 1500.28074  959.85402 335.2049 1900.61763 1507.58001 965.18810 311.7978
0 13427.8495 11729.9270 8828.18641 5241.5730 14348.6805 12525.54740 9423.35766  5429.2135
1 13086.4683 11307.69230 8244.24480 3219.1011 13985.9629 12115.10390 8736.10331 3325.8427
10 9537.90006 7607.25435 4866.36721 1651.6854 10034.2504 8134.75576 5128.01797 1707.8652
20 14000 6330.73080 5108.92757 3186.41213 1095.5056 15000 6626.61426  5338.01235 3352.61089 1114.6067
30 4237.50702 3411.00505 2135.31724  741.5730 4383.49242 3505.33408 2207.18697 737.0787
40 2800.11230 2261.08928 1416.61988  488.7641 3827.62493 2312.18417 1462.66143 521.3483
50 1847.83892 1506.45705 976.41774 337.0787 1920.83099 1529.47782 937.67546 305.6180
2 T = 8000 K T = 14000 K 2000 K
T = 14000 K R =
7.8 mm 1 ms NO
R =6 mm 28 ms R =4 mm
42 ms R =2 mm 48 ms. 50 ms R =
7.8 mm
T = 8000 K T =15000 K NO
t =20 ms 2— 4 mm 50 ms 8 mm 1 ms
907 K 6— 3000 K 1 ms
7.8 mm 1510 K. Uman ’ NO
T = 14000 K 50 ms NO 50 ms R =

X
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Abstract

The temporal and spatial distributions of the plasma temperature during the dissipation process of lightning are calculated

theoretically by applying the equation of motion the equation of continuity and the equation of energy conservation of

hydrostatics. The result shows that the temperature decay at a given radius is quicker in the earlier stage and slower in the later

stage Furthermore the higher the original temperature the quicker the decay. The temperature decays slower when the radius

becomes larger. At the same time the larger the radius of lightning channel the greater the temperature gradient and vice versa.

According to the time and position of freezing temperature of NO we can conclude primarily that NO, are produced in the channel

of less than 9 mm radius in the time within 50 ms after the lightning return stroke.
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