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[.ecture 4

Showed first few slides ... actual data ... introduced image
charges
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L.ecture 5

Showed how distributed fit better than lumped (showed rest
of the slides). Asked how you could tell IC's from Cgs
(no return strokes ... K-changes perhaps going different
directions at different distances)
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Multi-station field-change
measurements

With Multi-station field change data, you can:

Distinguish IC from CG flashes
Measure polarity of a flash
Possibly locate the charge center.

Quantify the charge transferred.
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Electrostatic return-stroke model
Distributed

Let CG flash begin one kilometer above main negative
charge center (6 km).

Let leader extend at 0.001c. For each “step” put a charge
dQ-=steplength*lambda.

Let lambda be a constant= -1 mC/m

As leader extends, leave behind an opposite charge Q+ at
the origin site of flash. So Q+ grows by dQ every time
the leader extends.

When leader reaches ground, immediately (in <0.1 ms)
eliminate all dQ- charges on the leader, leaving only the
positive charge Q+ back in the clouds.

Note: Every charge must have an image charge
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Electrostatic return-stroke model
Distributed

Note: Every charge must have an image charge.
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Distributed Charge
Negative CG

Simulated leader/return stroke
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Electrostatic return-stroke model
Lumped

Let CG flash begin one kilometer above main negative
charge center (6 km).
Select total charge to transfer (e.g. Q-=-6 Coulombs)

Let leader extend at 0.001c. For each “step” move the
ENTIRE Q- to the new location of the step.

As leader extends, leave behind an opposite charge Q+ at
the origin site of flash. Q+ is constant for the entire flash.

When leader reaches ground, immediately (in <0.1 ms)
eliminate -, leaving only the positive charge Q+ back in
the clouds.

Note: Every charge must have an image charge.
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Electrostatic return-stroke model
Lumped

Note: Every charge must have an image charge.

R. Sonnenfeld, Langmuir Lab & NM Tech Physics (Jan 2016) - Free for Educational Use with Attribution



Lumped Charge
Negative CG
Simulated leader/return stroke
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Lumped Charge
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Lumped Charge
Negative CG

Simulated leader/return stroke
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Multi-station field-change
measurements

With Multi-station field change data, you can:

Distinguish IC from CG flashes
Measure polarity of a flash
Possibly locate the charge center.

Quantify the charge transferred.
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Conclusion

Distributed charge model fits a flash better than a lumped
charge model.
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