ATMO/ECE 489/589 Spring 2015

Homework #5 due Wed., Mar. 4
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1.
(10 pts) The figure below shows E fields recorded at ground level and at an altitude 200 m above the ground.  The field at 200 m reaches a peak value of 25 kV/m just before a cloud to ground lightning discharge.  Corona discharge from pointed objects on the ground limited the field at the ground to a peak value of 8 kV/m.  The field change values at both altitudes were equal.
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Use the peak field values to estimate the average volume space charge density in the layer between 0 and 200 m.

2.
(10 pts) An average raindrop has a diameter of about 2 mm.

The maximum charge that could be carried by a raindrop will be limited 

by the breakdown E field in the cloud.  Assume a breakdown field of 

2 x 106 V/m and determine the magnitude of this charge.
Then determine the strength of the field inside the cloud, Eo, that would be needed for the upward electrical force exerted by the field on the charged raindrop to just balance the downward pull of gravity on the drop.  The density of water is 1 gm/cm3 and the gravitational acceleration is 9.8 m/s2.
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3.
(10 pts)  Three spherical centers of charge are found in the thunderstorm at right. You can assume the charge is concentrated at points 9 km, 6 km, and 5 km above the ground.  Determine the strength of the electric field at Point A, midway between the +40 C and -40 C charge centers, and at Point B, halfway between the -40 C and the +2 C charge centers.  You can neglect the fact that the cloud is positioned over a conducting ground surface (i.e. you do not need to worry about image charges)
