ASTR 2035: Stellar Astronomy
Class Assignment 6: Mar 22 2018

1. Scuba divers in clear tropical waters can see objects as
far as 50 meters away. What is the opacity x of the
water? Compare your number with the average

opacity in the Sun, which is 8 m? kg™!. In which
environment could you see further?

2. We can get some insight into the chemical evolution
of the Sun over its lifetime by calculating its mean
molecular weight at different times. Do this for

a) pure hydrogen
b) solar chemical composition X=0.70, Y=0.28, Z=0.02.
¢) primeval chemical composition X=0.76, Y=0.24, Z=0
d) the core of the Sun today, which has been converting
H -> He for 4.6 Gyrs so that it is now about
60% He.



3. Oxygen burning in stars is very complex and has many
channels. Here are just a few of them. Complete the
following reaction sequences.

a) 1°0g + '°0g > 'Sy +y

b) '*0s+ 03 > "Se+n

c) '°Os+ %Og > "Po+ 'Hi

d) '%0s + 1%0g = "Sis + “He

e) 1605+ 160g > Mgy + 2 *He;

4. Assume that the Sun has uniform density and derives its
luminosity from a steady contraction. What decrease in the
Sun’s radius would be required over historical times (say
last 5000 years) to account for the Sun’s constant
luminosity over that time. Express you answer also as a
fractional change in radius. Is there any chance we could
detect this change?
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