Homework for Upper Atmosphere-Ionosphere Section- Robert Meier

11/22/05

3- Assume an isothermal atmosphere consisting of atomic oxygen only. Use the following parameters:

T= 600 K

zo = 140 km

atomic oxygen density at zo = 2.9 x 1010 cm-3
Solar flux at 30.4 nm = 7 x 109 photons cm-2s-1

O photoionization cross section at 30.4 nm, ( = 7.7 x 10-18 cm2
O+ + e recombination rate, ( = 1.2 x 10-12 sqrt(1000/T) cm3 s-1 

Assuming that the solar He+ flux accounts for 20% of the total photoionization rate by the full solar spectrum,

1- Calculate the altitude of unit optical depth

2- Calculate the peak photoionization rate.

3- Calculate the peak electron density

Does this peak electron density seem reasonable? Why?

Note that it would be interesting to plot altitude profiles of the various quantities, if you are able to do so.

4- Assume that at twilight, solar illumination of the lower E-region of the ionosphere stops instantaneously. 
1- How does the E-region electron density at 110 km decay with time after twilight begins? 
2- What is the electron density 1 hour after sunset? 
3- At long times after twilight, how does the electron density depend on the initial value?

(Use the ionosphere parameters given in slide 36 for O2+ to evaluate the electron density vs time.)
I am usually at GMU all day on Tuesdays, and intermittently on other days. Call or email for an appointment:

rmeier@gmu.edu
703-993-1836

robert.meier@nrl.navy.mil
202-767-2773

