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1. Magnetic field energy. It is observed that one solar eruption releases energy of 1030 ergs, half for CME acceleration and half for flare heating. Assuming all released energy is from coronal magnetic field through magnetic reconnection. Before the eruption, the magnetic field is highly sheared and stressed, with an average value of 600 G. After the eruption, the coronal magnetic field is reduced to a relaxed potential configuration. Assuming the energy release is equally distributed over a cubic volume with the size of 109 cm.

(1) Calculate the average coronal magnetic field after the eruption. Note that magnetic energy density εB = B2/8π (erg cm-3).

2. Flare dynamics. The dynamic evolution of flare loops is mainly determined by three terms: one energy source term due to heating, one energy loss term due to conductive cooling, and a second energy loss term due to radiative cooling. Given electron density of ne = 109 cm-3, flare plasma temperature of Te = 107 K, and flare loop half length of L = 109 cm, 

(1) Calculate the conductive time scale τcond defined by formula 16.4.4 (Aschwanden book, Chap. 16, P. 700). Note that κ is the Spitzer thermal conductivity, κ = 9.2 X 10-7 (erg s-1 cm-1 K-7/2))
(2) Calculate the radiative cooling time scale defined by formula 16.4.9 (Aschwanden book, Chap. 16, P. 700). Note that Λ0 is an empirical parameter obtained by Rosner et al (1978), Λ0 = 10-17.73, see Aschwanden book, equation 2.9.2, Chap. 2, P63.
