
Stars and Stellar Evolution (WS11-12)Computer Pratium with WTTS
Exerise 2 (25/11/11)NOTE: Please save your plots (using the PNG plotting option, �Save As�) in your email (use a freeterminal), answer the exerises using them and send your answers to sutirtha�astro.uni-bonn.de (maybeover the weekend!). Mention your folder name (e.g.SSE_WTTS#) in the subjet (disuss and workwith your group mate(s)).4. Using the 1M⊙ (Z = 0.02) model from last lass, answer the following:1. Using the Struture tab, plot the radius of your star as a funtion of time.a) When does the star pass through the urrent solar radius?b) Based on (a), how would you rate this as an appropriate model of the Sun?) Can you think of any e�et that ould improve this? OPTIONAL:try adjusting theonvetion parameter CALP in the mixing tab (under options).2. Selet Central Abundanes of C, N, and O and plot them (might want to use logY axis)as a funtion of time. Try to answer the following (you might want to refer to the familiarnulear hain in Figure 1):a) What are the initial abundanes of C, N and O? What is their sum i.e. C+N +O?b) Why does the arbon abundane drop quikly at early times (you might want tohose log x axis to see this) ?) What does the arbon turn into and whih burning yle is involved? What is themain produt of this burning yle?d) What happens to the oxygen abundane after 6Gyr? Why does it not happenearlier? Hint: reall reation ross-setions and the Gamow peake) What does the oxygen turn into and whih burning yle is involved? What is themain produt of this burning yle?f) What is the sum C + N + O = at t = 0, 5, 10Gyr? Why is this sum (almost) aonstant? Why is it not (quite) onstant?5.Evolve a high mass model M = 15M⊙(reate a subdiretory named 15Msun within yourSSE_WTTS diretory) and answer the following:1. Trae time evolution of the entral temperature and entral abundanes of the di�erentproduts of nulear burning (hose appropriate sales for your plots).2. Plot log entral density vs log entral temperature .1



Figure 1: The CNO ylea) Can you identify the onset of various burning stages in the ourse of evolution ofsuh a star (using your previous results)?b) What are the entral temperatures orresponding to these nulear burning episodes?3. Compare this with the 1M⊙ model. What are the timesales for nulear burning in eahase?
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