
High Energy Astrophysics

Solutions to Questions 1-4

1. The relationship between energy and wavelength is

Also, to determine frequency and wavelength given energy, use

Hence the following table (the primary quantity is given in bold):
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2.

The flux density received at point  is:

That is, we recover the inverse square law.

3.

First calculate the solid angle of rays hitting
the back of the camera. Viewed from the
point  the aperture appears as an ellipse

with major and minor axes  and .
The area of the aperture is therefore

Hence the (small) solid angle subtended by
the aperture at  is
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Next, the flux density incident on the back of the camera at  is

where the focal ratio .

4. (a) The mean intensity at a particular point, a radius  from the centre of the sphere is:

(b) Flux through the surface of the sphere is:

Hence, the total energy per unit time through the surface of
the sphere (i.e. the Luminosity) is:

Therefore,

(c) The energy density per unit frequency is

Hence, the total (i.e. frequency integrated) energy density is

(d) This expression can also be derived as follows. The total energy passing through a sphere
of radius  is

and this is equal to the total luminosity, . Hence
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(e) For  and  
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