CSI 769/ASTR769   Fall 2005
Topics in Space Weather

Homework Assignment 
Homework assignment #1
Assignment Date: Sep. 6, 2005
Due Date: Sep. 13, 2005
1. Emission Wavelength of solar atmosphere. Using the Wien’s Law (T = hc/kλ) (formula 1.10.6 in Aschwanden P. 33) to calculate at what wavelength λ(Å) the following phenomena with their characteristic temperature should be brightest: (a) sunspot umbra with T = 4500 K, (b) photosphere with T = 6000 K, (c) transition region T = 20,000 K, (d) coronal loop with T = 1.0 MK and (e) flare loop with T = 15 MK. In each case, identify the wavelength domains. 

2. Plasma β value. One important parameter of magnetized plasma is its β value, which is defined as the ratio between the gas thermal pressure (PTH = nKT) and magnetic pressure PB=B2/8π (all in CGS unit);  β = 8πnKT/ B2.
(You may refer to section 1.8 in Aschwanden book, P. 28 – 30). 

(1) Calculate the β value for solar photosphere, choosing n=1018 cm-3, and B=1000 G.
(2) Calculate the β value for solar corona, choosing n=109 cm-3, and B=100 G.
(3) Simply discuss the implication of the calculated β values in the photosphere and in the corona.

