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The lightning initiation problem
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Production of runaway electrons during the streamer 
in cep t ion  p h ase
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Production of runaway electrons during the streamer 
in cep t ion  p h ase
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Negative discharge dynamics : Long exposure

Exposure time
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Negative discharge dynamics : Timelapse
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Negative discharge dynamics : Timelapse

SIMX
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Negative discharge dynamics : Timelapse

SIMX
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Negative discharge dynamics : Timelapse

SIMX
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Negative discharge dynamics : Timelapse

SIMX
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Negative discharge dynamics : Long vs short exposure

SIMX
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Positive vs negative discharge dynamics :

Positive Negative
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Summary and conclusions

❖ Runaway electrons are produced early on during the streamer 

inception phase. Therefore:

➢ Runaway electrons may influence the discharge development; &

➢ No complex mechanisms are necessary to explain their 

production.

❖ Positive discharges do not produce X-rays and have different 

morphological features.
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