CSI 769/ASTR769   Fall 2005

Topics in Space Weather

Project:  Sun-Earth Chain Activities in Halloween Storms
Phase 3: Magnetosphere
Assignment Date: Nov. 2, 2005

Due: The end of the semester

This part of the project focuses on the energetics of the Halloween ‘03 CME-induced changes in the magnetosphere, by doing five short order-of-magnitude calculations based on retrieved data.

1. From Wind or ACE data, estimate the peak CME (particle + magnetic) pressure increase on the bow shock, and its rise rate during the Halloween ‘03 event.
2. From earthbound magnetometer data, e. g. Dst, estimate 

(a) the time delay of surface DB after the bow-shock energy delivery, and

(b) the energy and power delivery to the enhanced ring current during the storm.

(c) If the time delay is related to propagation of a disturbance at near the Alfven speed, use the magnitudes of B and estimated plasma densities to compare the time delay to that of the most direct delivery route.

(d) Is the ratio of estimated change in ring-current energy (volume integral of DKE + D(B2/2mo)) to CME energy (magnetopause-intersecting volume integral of energy density in the CME on bow-shock arrival) of order unity or <<1?
3. (a) Based on your estimates of magnetospheric DB due to enhanced ring current and its risetime, estimate the peak E fields (mV/m) induced, and compare them to the corotation E field.

(b) Give an estimate of the peak E field on the topside of the ionosphere, say at 500km altitude, and the ExB drift speed E/B (km/s) at 60degrees magnetic latitude.

4. Use geotail data during the storm to estimate the peak change in magnetic energy storage in the magnetotail volume, and its buildup rate.  Compare these numbers with the estimated frontside energy arrival by the CME.

5. Use NOAA energetic-particle flux data etc. to estimate the change in total energy in MeV (and higher-energy) protons transported by the storm to the auroral ionosphere, and compare this with the other energies calculated above. 

Part of the data for the Halloween Storms is collected at 
http://solar.scs.gmu.edu/meetings/cdaw/Data_master_table.html
A comprehensive data resource is at the NASA National Space Science Data Center (NSSDC) online at http://nssdc.gsfc.nasa.gov/   
