Camera Basics, Principles and Practices Course Code MCD 401

A camera lens (also known as photographic lens or photographic objective) is an optical lens or
assembly of lenses used in conjunction with a camera body and mechanism to make images of
objects either on photographic film or on other media capable of storing an image chemically or
electronically.

There is no major difference in principle between a lens used for a still camera, a video camera, a
telescope, a microscope, or other apparatus, but the detailed design and construction are
different. A lens may be permanently fixed to a camera, or it may be interchangeable with lenses

of different focal lengths, apertures, and other properties.
Convex Lens

A convex lens is thicker at the center than at the edges.
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Convex lenses are thicker at the middle. Rays of light that pass through the lens are brought
closer together (they converge). A convex lens is a converging lens. When parallel rays of light
pass through a convex lens the refracted rays converge at one point called the principal focus.

The distance between the principal focus and the center of the lens is called the focal length.
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Use of Convex Lenses — The Camera
A camera consists of three main parts.

1. The body which is light tight and contains all the mechanical parts.
2. The lens which is a convex (converging) lens).

3. The film or a charged couple device in the case of a digital camera.

The rays of light from the person are converged by the convex lens forming an image on the film
or charged couple device in the case of a digital camera. The angle at which the light enters the
lens depends on the distance of the object from the lens. If the object is close to the lens the light
rays enter at a sharper angled. This results in the rays converging away from the lens. As the lens
can only bend the light to a certain agree the image needs to be focussed in order to form on the

film. This is achieved by moving the lens away from the film.

Similarly, if the object is away from the lens the rays enter at a wider angle. This results in the
rays being refracted at a sharper angle and the image forming closer to the lens. In this case the

lens needs to be positioned closer to the film to get a focused image.

Thus the real image of a closer object forms further away from the lens than the real image of a
distant object and the action of focusing is the moving of the lens to get the real image to fall on
the film. The image formed is said to be real because the rays of lighted from the object pass

through the film and inverted (upside down).

While in principle a simple convex lens will suffice, in practice a compound lens made up of a
number of optical lens elements is required to correct (as much as possible) the many optical
aberrations that arise. Some aberrations will be present in any lens system. It is the job of the lens
designer to balance these out and produce a design that is suitable for photographic use and

possibly mass production.
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Concave Lens

A concave lens is thinner at the center than at the edges.
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Concave lenses are thinner at the middle. Rays of light that pass through the lens are spread out
(they diverge). A convex lens is a diverging lens. When parallel rays of light pass through a
concave lens the refracted rays diverge so that they appear to come from one point called the
principal focus. The distance between the principal focus and the center of the lens is called the

focal length. The image formed is virtual and diminished (smaller)
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