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Understanding lightning

e Lightning moves coulombs across kilometers

— causing electric field-changes of tens of
kilovolts/meter

— and rich (but complex) electric field structure

* The breakdown of air by negative leaders results in
radio pulses which can be located by time of arrival
techniques.

e Charge moves mostly AFTER the air breaks down.

— Use RF emissions to see where the channel is.
Use E-field measurements to see where the
charge goes.



Charging 1s caused by freezing
-Qat5-7km  +Qat 8-10 km
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New Mexico Tech
Lightning Mapping Array (LMA)
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10 MHz
Radiation Fields

e Uses a network of
12 television

receivers tuned to
66 MHz.

« Shows the charge
layers
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e Negative charge is

________ N

moved into the positive
charge layer from 3.5
to 3.52 seconds. The
resulting field change is
from an upward dipole.
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Summary and Conclusions

e Electric field records in parallel with radio emission
records are confirming our understanding that
charge transfer occurs largely during radio quiet
periods.

e Arrays of electric field sensors can independently

locate the charge centers accessed by a lightning
flash.

e The wonderful complexity of natural lightning 1s
beginning to yield to study by coordinated
techniques.



Applications

 Knowing detailed charge transfer during a flash
allows knowing currents and temperatures, which
are important for atmospheric chemistry (e.g. NOx
production)
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