Physics 428                                                                                                Problem Assignment #4
Introduction to Astrophysics                                                    Due:  Friday, February 20, 2009


A  ROSE  IS  A  ROSE,  AND  A  FLUX . . . .


A certain mysterious cosmic object has a perfectly flat spectrum over a wide spectral range.  Its monochromatic energy flux is given by
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1.  Find a general expression for Fν [erg s-1 cm-2 Hz-1], the monochromatic flux (per unit frequency 
     interval).
 
2.  Numerically evaluate Fν at λ = 0.10 Å and λ = 10.0 m.
 
3.  Find a general expression for Nλ [photons s-1 cm-3], the monochromatic photon flux (per unit 
     wavelength interval).
 
4.  Numerically evaluate Nλ at λ = 0.10 Å and λ = 10.0 m.
 
5.  Find a general expression for Nν [photons s-1 cm-2 Hz-1], the monochromatic photon flux (per 
     unit frequency interval).
 
6.  Numerically evaluate Nν at λ = 0.10 Å and λ = 10.0 m.
 
7.  About how often does a photon from this source with a wavelength λ, within a window of width 
     Δλ = 0.1λ0,  pass through a 1.00 cm2 patch which is normal to the line-of-sight, for λ0 = 0.10 Å?  
     For λ0 = 10.0 m?  (Assume in each case that the window barely lies entirely within the spectral 
     range where the flux is non-zero, i.e., the windows range from 0.10 Å to 0.11 Å and from 9.0 m 
     to 10.0 m.)
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