Continuous Spectrum, Absorption Spectrum and Emission Spectrum

Stars all absorb and emit electromagnetic radiation including visible light.  
Star light is not the continuous spectrum, that is, it does not contain all the EM radiation wavelengths.  

Stars produce an emission spectrum. The emission spectrum of a chemical element or chemical compound is the relative intensity of each frequency of electromagnetic radiation emitted by the element's atoms or the compound's molecules when they are returned to a ground state.
Similarly, stars have an absorption spectrum.  A material's absorption spectrum shows the fraction of incident electromagnetic radiation absorbed by the material over a range of frequencies.

Stars exhibit absorption lines at well defined frequencies that are correlated with the energies required to excite electrons in various elements from one level to another.

These absorption spectra do not always match the frequencies that are obtained from the spectrum of a stationary light source.  

Doppler Effect or Wavelength shift for moving objects. 

Doppler Effect – a phenomenon when the wavelength of EM emitted by a moving object is shifted. 

Shifts

1. If the object is coming toward you, the light is shifted toward shorter wavelengths, blue shifted. 

2. If the object is going away from you, the light is shifted toward longer wavelengths, red shifted. 

3. The amount of shift is bigger if the emitting object is moving faster. 

Why a Shift Occurs

The object emits one wave per second. At successive one second times it was located at the positions of the blue dots ...
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Use of the Doppler shift in astronomy
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· The amount of shift is bigger if the emitting object is moving faster. 

· Thus if we know the original wavelength, we can deduce the speed. 

· For a spectral line from an element that we can identify, we do know the wavelength. 

· Thus for many astronomical objects we can tell 

· Is it coming toward us? 

· Is it going away? 

· If so, how fast is it moving toward us or away from us? 

· But note that this method does not tell us how fast it is moving sideways. 
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