CSI 769/PHYS 590 

Solar Atmosphere
Homework assignment #2, Project #1
Assignment Date: Sep. 29, 2004

Due Date: Oct. 20, 2004
   Using the knowledge of radiation transfer to understand the solar limb-darkening effect.  The emission from solar photosphere can be described as

              Iν(θ) = ∫0∞ Sν(τ) e – τν secθ secθ dτν
where S is the source function defined by the property of local material, ν is the photon frequency, θ is the solar angle (0 at the disk center, and 90 degree at the limb), τ is the optical depth along the radial direction (0 at the surface and increase toward the solar interior).  Numerically calculate the emission dependence of θ for the following three cases:
(1). S = A τ, where the source function S is independent of frequency, A is a free parameter
(2). S = 1 + A τ, where the source function S is independent of frequency, A is a free parameter
(3). Sν(τ) = Bν(T), where the source function is the Planck function, T is the temperature of local material. Assume T = 5700 + A τ, or linearly increase with optical depth toward the solar interior. Choose the photon frequency ν as the wavelength at 5000 Å. Again, A is a free parameter.  
Note that 

(1). The first two questions can be solved analytically. You may try both ways and make comparison.

(2). A is a free parameter. You need to try a few different numbers to test its influence on the limb-darkening effect. A smaller A is equivalent to that the temperature gradient is smaller.  
