Physics 428                                                                                   Problem Assignment #6
Introduction to Astrophysics                                           Due:  Monday, March 9, 2009


The Convolution of Line-Broadening Profiles


Suppose that an emission line is broadened by two separate mechanisms. The first, acting by itself, produces a broadened profile,
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The second mechanism, acting by itself, produces a profile,

[image: image2.wmf]ï

î

ï

í

ì

>

-

£

-

=

-

.

2

3

,

0

2

3

,

3

)

(

0

0

0

2

a

a

a

n

n

n

n

n

n

j


       (a) Verify that each of these profiles is normalized, i.e., that 
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      (b) Sketch each of these profiles, to the same scale, on an overlapping plot.

      (c) Find an expression for the combined profile, φ12(x) = φ1(x)*φ2(x).
      (d) Add φ12(ν-ν0) to the figure you constructed in part (b).

      (e) Verify that φ12(ν-ν0) is normalized.

[Part (c) of this problem can be solved using the convolution theorem, using straightforward integration, or using contour integration and the theorem of residues.  All three approaches are messy.  For most students the easiest approach is probably direct integration.  However, if you are adept at using contour integration, you might find that approach to be easier.]
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