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This paper shows data associated with 50 subsequent return stroke of 22 natural negative descendent Jightining discharges in Brazil
captured by a 60 m metalic tower, between 1985 and 1994. It is investigated the possible correlations among the time to peak value
of derivative current, time to peak current, the peak value of the electric current, and the peak value of the derivative current.We
discuss some physical consequences relating to them. We suggest that there may be a non-linear correlation between the time to
peak occurence and the magnitude of these parameters.

INTRODUCTION.

This paper is a sequence of paper 1(1) , where
some general aspects of data acquired by CEMIG
LIGHTNING RESEARCH STATION (CLRSP) (43°
58' 26"W, 20000'39"S) were presented. We present
here some correlations among several parameters of
subsequent strokes: tdm (time to peak value of
derivative current), tpeak(time to peak current), Ipeak
(peak value of the current), and (di/dt)max (peak value
of derivative current di/dt).

DATA ANALYSIS

Figure 1 presents the correlation between tdm
and tpeak.It shows that the instant when the peak current
occurs is correlated with the instant of peak derivative
current, with a correlation coeficient of 94%. This fact
allows to conclude that the instant of peak radiation as
calculated according a mathematical model of a
radiating antena" is correlated with the instant of
current peak. Otherwise, figure 2 shows that there is no
correlation between the magnitudes of Ipeak and
(di/dt)max. The mean values for tpeakand tdmare 1.75 us
and 1.09 us, respectively. The mean value for Ipeakand
(dildt)max are 18.07 kA and 32.82 kA/ us, respectively.

Figures 3 shows that mean values of
(di/dt)max increase for tdm lower than 1.0 microsecond
and figure 4 shows that mean values of Ipeakincrease for
tpeak lower than 1.5 microsecond.ln both cases the
parameters decrease after a maximum. The meaning of
this fact is that there may be some factors which tends
to increase Ipeakor (di/dt)max and others which reduces
their intensities. Depending on the values of lctmand
tpeak,some factors predominate over the others.

CONCLUSION

Data of 50 subsequent strokes of natural
lightning flashes which striken a 60 m metalic tower in
Brazil are used to obtain some correlations between
electric parameters. The main conclusions are:-
1)The instant of time of maximum derivative current is
correlated with the instant of peak current. Otherwise,
the values of maximum derivative current and peak
current are not correlated. This fact may indicate that
the current waveform presents approximatly the same
shape, while increasing,. for all discharges ..
2) Apparently there may be a non-linear correlation
between the instant of occurrence of peak current and
its magnitude and between the time to peak derivative
current and the magnitude of this parameter. No
explanations for these facts exist.
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Figure 1: Correlation between the time of peak current

(tpeak) and maximum derivative courrent (tdm)
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Fit: Equation: Y : 1.13968 • X + 0.508028
Number of data points used: 50
Average X : 1.088
Average Y : 1.748
Regression sum of squares: 77.1436
Residual sum of squares: 5.22121
Coef of determination, R·squared : 0.936609
Residual mean square, siqrna-hat-sq'd e 0.108775
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Figure 2: Correlation between maximum derivative

current and peak current
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110.00 - Figure 3: Maximum derivative current versus instant of maximum derivative courrent:::J
:::J Circles are mean values. Std err mean are vertical bars
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Figure 4: Peak current versus instant of time when peak occurs.
Circles are mean values and std mean err are vertical
bars. Possible correlations is showed beetwen 0.2 and

• 1.99 microssec.
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