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Modeling Attempts
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No Resistance, Constant Resistance, 
and Nonlinear Resistance



Experimental Setup
Infrared

Photodiodes: 
○ Hα (655-665 nm)

PDA 100A – 22.6 deg FFOV

○ Visible (340-1100 nm)
PDA 100A – 5.7 deg FFOV

○ Infrared (2000-2500 nm)
PDA 10DT – 0.6 deg FFOV
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Lightning Map

Red: H-alpha only
Blue: Visible & H-alpha
Yellow: All 3 channels
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Time Series
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Time Series

Negative current
Positive current

ENTLN time difference within 
2 standard deviations



Time Series



Intensity vs. Current

Red: H-alpha only
Blue: Visible & H-alpha
Yellow: All 3 channels



Intensity vs. Current/Distance

Red: H-alpha only
Blue: Visible & H-alpha
Yellow: All 3 channels



Summary & Conclusions

● Infrared emissions correlate with visible ones

● There needs to be at least 6.5 kA of Current in the return stroke to 

generate infrared emissions

● IC events do not produce infrared emissions

● Infrared emissions  in the 2000-2500 nm band can be seen up to 15 

km away
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