Polarising Filters

Steve Wells

Problem with Glare

Imagine light falling on a pool of water. The light is
reflected. If you try to photograph it, the glare of the
reflection will create a burned out highlight. To get rid of
that highlight you need to reduce the intensity of the glare
without affecting the exposure of the rest of the scene. Just
reducing the exposure won’t work.

Polarised Light

You need to find something about the reflected light which
will allow you to selectively filter it out. That “something” is
polarisation. Light falling on water is altered by the act of
being reflected. Normally, light is vibrating in all directions.
After it has been reflected it is vibrating in just one
direction.

Think of it as being like a hosepipe. When the light has
been reflected it is as if the hosepipe has been squashed
into something more like a ribbon. This “flattening” is the
polarisation.

Filters can be made to select this polarised light. So, you
can select the light which is forming the shining glare off
the pool and can reduce its intensity — maybe even remove
it completely.

Polarising Filter

Think of the filter as a set of slats. One way round the
ribbon can pass through. Turn the slats round and the
ribbon is blocked. That is, the glare from the pool reflection
is blocked.

Reflections Removed

Polarised Light is like a Hosepipe
Fattened to a Ribbon

Now, (and here my “hosepipe and ribbon” analogy is beginning to break down!) by turning the filter
through different angles, more or less of the polarised light can pass or be blocked. The effect is to
alter the intensity of the glare from the pool from all to nothing and all points between.

Most reflections can be reduced in this way.

version 2 — May 2022
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The one type of reflection which does not cause polarisation is a reflection from a polished metal
surface with no coating. If the polished

metal has a coating — lacquer, or maybe just

the remains of the polish - it will produce

polarised light and can be filtered.

Ribbon of
Polarised Light Passes through a Polarising Filter

A typical polarising filter used in
photography has two layers. First, there is a
linear polariser (the equivalent of the slats in
my analogy). The light coming out of the
linear polariser is itself polarised. This could
create problems for some cameras —
particularly DSLRs where the light path is

reflected. It could affect the exposure When the Filter is Rotated the Polarised Light

calculations and could prevent the does not get through

autofocus from working.

Linear Polariser Linear Polarised Light

Older polarising filters had just this one
layer. Today there is a second layer. This is \

known as a Quarter Wave Plate. You don’t

Circular Polarised Light
need to remember that (unless you want to
sound erudite at cocktail parties!) This
converts the linear polarised light into
something called circular polarised light.

(You don’t need to remember that either.)

Circular Polarised light
does not create

problems for exposure
meters and autofocus

The point is that the circular polarised light
does not affect the working of the camera. Quarter Wave Plate

This filter is called a circular polarising filter

or “CPL". Construction of a Circular Polarised Filter

What is important is that the two parts of
the filter are the correct way round. If you are using a screw in filter this happens automatically (you
can‘t screw it in backwards!)

You may well find that a screw-in CPL can’t be used with a bayonet fit lens hood. The filter will be
inside the hood so that you can’t get at it to rotate it.

If you are using square filters in a holder you need to check that it is the right way round. There is
usually text on the filter to tell you. If in doubt, fit the filter. Then look through the camera while
rotating the filter — if it is the wrong way round, the reflections will not be affected.

In summary, if you have a problem with glare fit a CPL and rotate it until the glare goes away.
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Examples of Removing Reflections

Highlights removed from leaves
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Blue Skies

Some parts of a blue sky are polarised. You can take
advantage of this to darken blue skies to make more
contrast with white clouds.

The maximum effect occurs at right angles to the direction
of the sun.

Be wary of using this technique with a wide angle lens. You
may find that part of the sky at right angles to the sun is
darkened but, because the lens includes so much of the sky,
other parts of the sky are unaffected. Look at my image of
“Flamingos at Slimbridge”. The right hand side on the image
has not been darkened as much as the left.

Examples of Darkening the Sky

Polarising Filters

A

Blue Sky at Right Angles to the Sun is
Polarised

Newark Park

Flamingos at Slimbridge
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Stress Colours
There is another effect of

o ) Polarised light is “twisted”
polarisation which you can use to

produce some interesting colour
effects. Stresses in moulded items
such as plastic will change the
plane of polarisation. This happens
by different amounts for different

colours depending on the stresses.

Stressed plastic L
Coloured Patterns get through

Stresses create coloured patterns.

So, of you pass polarised light
through a moulded transparent
object such as a piece of plastic, the
stresses will cause colour patterns. This circular polariser is turned round
This technique is used in
engineering for checking the quality
of moulded items.

If you are using two CPLs, you will
need to turn one of the filters
round. For threaded filters, this
means that the “female” filter
threads face each other.

My setup is based on a tablet

computer. The light from a tablet Using two circular Polarisers

computer or phone is already

polarised. This polarised light passes through the object being photographed and through a CPL on
the camera.

Examples of Stress Colours

A Torn Plastic Bag
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