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Abstract


      A short, simple, and illustrated introduction to the
      fundamental concepts of photography (with a few
                                                          
                                                          
      optional technical explanations), and their practical
      application with a Leica M11.
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   1     Most Common Focal Lengths of Lenses   

The most common  Leica M lenses have focal lengths of
28, 35, or 50 mm. The 28 mm, with large angle of view
(approximately 75 degrees horizontally), is typically used for a
landscape, the 35 mm with a smaller angle of view (54
degrees) is better fitted for a group of persons, while the 50
mm with even smaller angle of view (47 degrees) will be
used for an individual (although, obviously, these lenses
can be used in all circumstances but produce different
photos).

 
   To take a picture of a subject of a given size with a lens of
smaller angle of view, one can get farther from the subject.
Symmetrically, to take a picture of a subject of a given size with
a lens of larger angle of view, one can get closer from the
subject. 
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In both cases the subject will be captured with exactly the same
size on the image sensor.

 
   But the pictures will be different! For
example1,
                                                          
                                                          

 


 
   

  1The pictures have been taken with the  Leica LUX app on an  iPhone,
there is no Leica 120 mm M-mount lens.
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Figure 1: Perspective distortion


 
   The background appears farther for lenses of small focal
lengths and closer with lenses of larger focal lengths, the 50 mm
being very similar to the human eye. Notice also that the green
glass2
in the background is much more blurry with the 120 mm that
it is with the 28 mm. The explanation is given in the depth of
field section.
                                                          
                                                          
   
 



    

   


   2     Perspective Distortion   

The backgrounds in the pictures of figure 1 look quite different
because of the different  perspective distortions, that is, what is
in front and behind the subject is different on the three
pictures.

 
   For example with a 28 mm, what is behind the subject
looks very far since it will be small. With 50 mm what is
behind the subject will be larger and look similar to what we
see with human eyes. With the 120 mm focal length, the
background is larger so looks closer.

 
   This perspective distortion becomes clear on the following
schema. 
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The subject (in magenta) appears to be of the same size on the
image sensor of both darkrooms. But the purple object
in a distance behind the subject is smaller on the image
sensor of the blue camera with short focal length and larger
on the image sensor of the red camera with longer focal
length.
                                                          
                                                          

 
   The further is an object, the smaller it looks like. Therefore,
in the picture of the blue camera the brown object will look
farther (since it is smaller) and it will look closer on the red
camera (since it is larger).

 
   It follows that the three 28 mm, 35 mm, and 50 mm lenses
can all be used to take pictures of the subject at a given size
(provided enough space is available for the photographer to
move farther or closer to the subject) but, unless there is
no distant background, the three pictures will look quite
different.
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