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Carclo Optics
Guide to choosing secondary optics 

Introduction

To quote from Pirelliôsadvertisement for tyreôs,ñPoweris nothing without controlòand equally the same analogy

can be drawn with light. Seldom will the end user care about the total amount of light an LED radiates, rather what

counts is where the light is going and how bright it is. Sending the light in the desired direction and obtaining the

required brightness means controlling and directing the light output from the LED. (And it must not be forgotten that

it is often just as important that light is kept away from other areas.) To do this usually requires more than just the

pointing the LEDôsclear lens, (the primary optic), in the right direction. For the majority of applications producing

the illumination in the required area and at the desired level requires additional or secondary optics. This guide

aims to help in the selection of the best secondary optics and with the calculation of the illumination levels that will

be achieved.

Information you need before you start

Although it sounds obvious, the first steps in

selecting the best secondary optics for an

application is to determine what illumination

levels you want to achieve and over what

area. Then from these two figures the total

amount of light that will be needed can be

calculated. Once you know how much light

you need, it is then possible to decide what

type of LED is required and how many.

Only when the inputs to the optics, (the type

and number of LEDôs),and the outputs, (the

illumination level and beam shape), have

been defined can the secondary optics be

specified.
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Quantifying light output

Often the first problem that someone new to lighting design

has is defining the requirement in specific terms that can be

used to calculate how much light is required. Carclo uses the

metric system of light units for all our data sheets.

The metric unit of measurement for light seen by the human

eye is called the lumen. The lumen is used to quantify the

total amount of light radiated by a visible light source, in this

case the LED. However what is important in most

applications is how bright the light will be and this depends on

what area the light is concentrated into.

To specify what illumination level is needed on a surface you

need to calculate how much light is needed per square meter

of surface. This unit of measurement is called Lux and is the

amount of total light in lumens divided by the area being

illuminated. Lux can be measured with a light meter.

If you need to specify the brightness of a light that is viewed at

a significant distance, the unit of measurement to use is the

candela. Candela is defined as the amount of light in lumens

being radiated into each steradian of solid angle. (To

calculate solid angle, imagine putting the light at the centre of

a sphere with a radius of 1 meter. The amount of surface

area in meters squared of the sphere that the light passes

through is equivalent to the solid angle in steradians.)

The removed cone has an apex 

solid angle of 1 Steradian

The solid angle of 

a cone with an 

apex angle of Wis 

given by:

W= 2p ( 1 - cos(P))
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