Ast 622 The Interstellar Medium

Problem Set 1

(assigned January 23', due February 6thd)

These are book questions Chapter 3: qu. 2,3 and Chapter 4: qu. 1, 2

1. Derive the relationship between the Einstein A and B coefficients in equation 3.15.
(Hint: consider a very narrow spectral line such that ¢(v) is a delta-function and gen-

eralize.) Show that the emission and absorption coefficients for a spectral line satisfies
Kirchoft’s law.

2. The specific intensity of a star is, to first order, a blackbody. For a given effective
temperature, Ty, and stellar radius, R, derive its bolometric luminosity. Look up values
for these parameters and calculate the Solar luminosity. Plot the SED (vF, versus v) for
Tz = 10%,5 x 103,10* K.

3. Look up the absolute magnitude of the Sun at V band. What would the apparent
magnitude be for a solar twin at the Galactic center? What would it be with dust
extinction along the Galactic plane of 1magkpc™? Carry out the same calculations in
the near-infrared at K band.

4. Estimate the angular area of the Barnard 68 core in Figure 4.7. Assume that the dust
has a uniform temperature of 20 K and that the total dust mass is 0.1 M. Plot the SED
of the dust emission assuming a dust absorption coefficient described by equation 4.18
and associated text. Overplot a blackbody with the same solid angle and temperature
and explain the difference.



