ASTRONOMY A2Z

Tutorial Model Answers

1.1
From the notes on line emission, 
[image: image1.wmf]21

21

2

21

21

2

21

/

l

n

hc

A

N

h

A

N

P

TOT

=

=

, and by the inverse square law with R=1AU, 
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  where F21 is the line flux (10-2 Wm-2) at the earth.
Hence 
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Now the number of H atoms in corona NH is almost exactly equal to the mass of the corona divided by the mass of a proton, 1016/1.7x10-27 .
Number of Fe atoms NFe = NH x abundance by number = NH x 7 x 10-5.
Number of Fe atoms with electron in upper level 2 is NFe x 10-4.
Thus 
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and so 
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, which is long, and so the line is forbidden.
The natural line width is 
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