Astronomy 126 – The Interstellar Medium

Fall 2001

Practice Exam

Note: No regular midterm exam was given this semester.  This is a sample exam, which might have been given.  It concentrates on the material from the first half of the semester.

Instructions: If this were a real test, I would have asked you to prepare a single, 8.5 X 11 inch piece of paper with equations, diagrams, notes, anything – but all in your own handwriting.  Then, you’d show me your notes.  Then you’d have one continuous period of whatever length you like to complete the exam on your own. 

1. 21 cm clouds:  The equation:
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is used in the interpretation of 21-cm radio observations. 

(a) What phase of the ISM is studied in this way? 

(b)  Describe the physical situation that the equation represents, including the meaning of the symbols Tb, Ts, To, and . 

(c) Describe one method of determining Ts from observations. 

(d) What relation must hold between To and Ts if the intensity at 21 cm is higher than in the continuum (emission line)?  If it is lower than the continuum (absorption line)? 

(e) In a single observation, how might you tell apart two different clouds along a given sight line? 

2. H II regions: 

(a) What are Stromgren spheres? 

(b) Why are their edges (ideally) sharp? (Be as quantitative as you can.)

(c) Why would they often be found near dense molecular clouds? 

(d)  List the radiative processes by which we can detect them. 

(e) Write down a general expression that determines their size (involving two atomic processes). 

(f) Solve the equation from (e) to show that the radius of the sphere, assuming a uniform density, is given by:
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where S* is the rate at which the star emits ionizing photons, ne is the electron density, and  is the recombination coefficient. 

(g) The coefficient  is calculated to include recombinations to all levels except the ground state.  Why? 

3. Interstellar absorption lines: Use the attached “data” to answer the following questions.  It might be useful to know that the Doppler “b” parameter is equal to 0.602*FWHM.  The atomic weights are 56 for iron and 24 for magnesium. 

(a) If the lines are completely resolved by your spectrometer, and the turbulent velocities are the same for all species, then what is the temperature of cloud 1? 

(b) What is the turbulent velocity of cloud 1? 

(c) What is the column density in cloud number 1 of Mg II?  Of Fe II? 

(d) Does cloud number 2 have a smaller or larger Mg II column density than cloud number 1? 

Astronomy 126
Midterm Review
p. 2 of 2

_1067724155.unknown

_1067725007.unknown

