ATMO/ECE 489/589 Spring 2011
Homework #2 due Tue., Feb. 15
1a. 
(3 pts) The class notes from last Thursday were a disaster.  To earn credit on the first part of this problem you need to destroy your notes and bring me proof of some kind that you have done so (I’ll furnish you with some replacement notes).  

1b.
(7 pts) Bernard Vonnegut (the brother of author Kurt Vonnegut) proposed a conductivity meter that uses a simpler parallel plate capacitor rather than cylindrical geometry.  Assume that the area of each plate is one square meter, the plate separation is 2.5 cm, and the applied voltage is 20 volts.  If air flows through the capacitor at 50 m/s (as might be the case if the conductivity meter were used on an airplane), what is the critical mobility of this device?
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2.
(10 pts) The atmospheric conductivity is often assumed to increase exponentially with altitude: 

λ(z) = λo exp( z/zo)

where λo = 3 x 10-14 mhos/m and zo = 6 km.  If this is true:

(a) 
derive an expression for the electric field as a function of altitude (assume that E(z=0) is 
200 V/m pointing downward toward the ground)

(b)
 determine the space charge density as a function of altitude

 (c)
 determine the potential difference between the ground and the atmosphere at 20 km 
altitude.

