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Kxperimental Data
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Kxperimental Data

Setup at
Langmuir Lab
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Radiometric Calibration

e Start with a known source power

e [ilter diode to match the magnitude of the voltage
in the experimental data

e [inalize with a linear approximation to get
observed power

4(7Tpobs(t)
psource(t) - ( Hm | ‘m




Earth Networks cross—referelnce |
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Peak current amplitude (kKA)

Earth Networks cross-reference
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Sample pulse results
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Compiled Data and Prior Work .

- ]
e Trendlines are power laws Sl [ -
of the form: g 10,
5 | p=147
O 07, : *
y o~ Xp : ... .

e Between a linear and
quadratic fit
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Compiled Data and Prior Workwr

e Median values for VNIR S :;u} a
are 9.3+7.4 GW and %u *:.'.""
1.5+1.9 MJ 'lmﬂ s 2.,

e Quick and Krider (2013) “
report median values at 18 3 ‘ﬁ'rf e,
GW and 3.6 MJ ;.:0 "5 o
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Conclusions

e Some infrared ranges can be used to view the
lightning return stroke

e (alibration methods should work for both infrared
and VNIR photodiodes

e Radiometric data in the infrared bands can be
compared to plasma models for temperature
estimates

e These results have been submitted for publication

in JGR: Atmospheres 12
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Storm Summary - Full Figure
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Storm Summary - Table

Peak Current (kA) Number Power (W) Energv (J)  Duration (ms) Power Ratio

(a) Entire data set

H, 235 82411x10%  2.1+3.5x10° 0.5640.40 0.16+0.04
VNIR 14.7410.3 84 0.248.3x107  1.54+2.0x10° 0.35+0.20 1
Infrared 12 1.6+2.2x10° 0.9419 (0.1340.04 2.54+4.9%x107°
(b) —CGs only

H, 193 8.7+9.8x10% 2.243.3x10° 0.554+0.41 0.164+0.04
VNIR 15.6+9.5 75 0.347.4%10° 1.5+1.9x10° 0.344+0.19 1
Infrared 11 1.742.2x10° 11420 0.1240.04  2.64+5.1x1077

Table 1. Optical properties measured with radiometers in three different bands. Section (a)
includes data from CGs and 1Cs of both polarities, while section (b) shows results exclusively for
—CGs. Quantities are given as a mean plus or minus standard deviation. The last column shows

the ratio of the power measured by that instrument to the power measured by the broadband

visible radiometer.




Detector Responsivity
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