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Abstract. In this paper we report on the outreach activities taking place at the CSIR-National laser centre. The centre has an outreach programme called PULSE which focuses on creating laser awareness. The awareness is carried out in a relaxed manner and the presentations done in an informal way. Visual stimulation is the most used mechanism to give the teaching. Here we also report on the method we use to give the presentations. 

1.   Introduction

PULSE stands for Public Understanding of Laser Science and Engineering. This is a programme that is run at the CSIR-National laser centre (NLC). The objectives of the programme are: (1) to create awareness to the students, learners, teachers and the general public about the state of photonics in South Africa and the world. (2) To teach learners in an informal way about light and lasers. (3) To teach learners to follow their dream of innovation, and the excitement of science. The programme was initiated to help learners understand the principles of light and lasers better so they can see the various applications of these concepts in real life. To also show learners the various careers and opportunities there are in laser science and engineering. 

The PULSE team usually conducts the presentations at national science events such as Scifest Africa, Sasol TechnoX and Science-tube to name a few. But we also visit schools and host schools at the NLC. The aim of the programme is not to teach learners aboutlight and lasers, as this done at schools and universities, but to show the learners visually and practically the laws of light and the principle operation of a laser.
In this paper we discuss the impact the programme has made over the years and we also discuss the method we use to present the concepts of light and laser.
2.   Background

The PULSE programme was established in 2002 at the CSIR-NLC to create awareness to laser related activities both nationally and internationally. The CSIR-NLC saw that learners and students lacked knowledge on photonics activities that are happening worldwide and hence took it upon themselves to convey the message since they are already in the discipline. Our staff that gave the talks to the students and learners used to be our engineers or scientists. But recently we have found that our audience relate better with our student researchers and engineers because of the age difference. At the moment our student researchers are the ones driving this programme.
With more of the student researchers helping out we have seen an increase in the numbers of learners reached by the programme. As can be seen from Figure 1(a), there was an increase in 2008 to 2009 in the number of learners reached. From 2009 to 2011 a steady number of learners has been reached. The number of learners shown in Figure 1(a) includes the number of learners reached by the science centres we support. Figure 1(b) shows the estimated number of learners reached by only the PULSE team. 
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Figure 1. Graphs showing the impact of the PULSE programme (a) the number includes learners in science centres supported by PULSE and (b) excludes the number of learners from the science centres.

3.   Method

The majority of the content used in our presentation is light and laser related. We use a lot of videos and diagrams to illustrate concepts. Some of the light concepts covered by our presentation include: 

•
Laws of light: reflection, refraction, dispersion and diffraction

•
Sources of light 

•
The nature of light

Under the heading ‘Laws of light’ we show a video on each of the laws and give a real live scenario on where this is found. As a way of example if we where to discuss refraction, we would first define what refraction is, Figure 2(a), then we would show a video of refraction, Figure 2(b), and show a picture where one could find this laws in everyday live, Figure 2(c).
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Figure 2. A picture illustrating how the concept of refraction is taught through the PULSE programme: (a) Defining the concept refraction, (b) a video showing how refraction occurs and (c) an everyday example of refraction.
For the sources of light part of the presentation we usually ask the learners to tell us where we get light from. This is the most interactive part of the talk as we give out prices to learners who give the correct answers or those really close to the correct answer. From the presentations we have given in the past we have seen that after this part of the presentation learners tend to be freer and start asking and answering questions. So for this reason we decided to start with this part of the presentation to make the learner more comfortable early in the presentation. 
In the nature of light part of the presentation we discuss the dual nature of light. We tell the learners that light behaves both as a wave and as a particle. We also explain to them that particles of light are called photons and these photons have an energy described by the equation
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where 
[image: image5.wmf]E

 is the energy, 
[image: image6.wmf]h

 is Planck’s constant and 
[image: image7.wmf]f

 is the frequency of the photon. 
After we finish discussing light, we then move on to discuss lasers. Our layout of this part is as follows:

•
What is a laser

•
Spontaneous emission

•
Stimulated emission

•
How does a laser work

•
Laser applications

We first define what a laser is and tell learners that the word laser is an acronym. We also tell learners that in order to understand how a laser works they need to know the Bohr’s model of the atom and the concept of spontaneous emission. So we start by discussing how spontaneous emission occurs, Figure 3(a). Then we move on to discuss stimulated emission, Figure 3(b). Both these concepts are discussed using animations.
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Figure 3. A diagram illustrating (a) spontaneous emission and (b) stimulated emission.
We explain how a laser works by showing the learners a video animation we developed. The animation basically shows the three components needed to build a laser. In the animation the components are put together in a particular way to produce a functional laser. Figure 4 shows the components needed to build a laser.
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Figure 4. A diagram showing the three components need to build a laser. These components are an active medium, input energy and an optical resonator.
Before we show the different laser applications we first show them the main differences between laser light and normal white light. Figure 5 is a diagram we use to show these differences.
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Figure 5. A picture showing the differences between white light and laser light.
When discussing the different laser applications we only show videos. The applications we discuss are in military, industry, medicine, commercial and research. As a way of example, when we discuss industrial applications we will show videos of cutting, drilling, welding, marking and laser machining. We also show them really samples that we produced by these techniques.
4.   Discussion and conclusion

The aim of our presentation is to stimulate interest to the learners in the field of photonics. We hope to achieve this by showing visually and by the learners seeing for themselves what light and lasers can do. The feedback from the learners has been positive as most of them say the presentation has made them understand some concepts better. The only down side to this presentation is that it mostly caters for grade 11 and 12 learners. Although some grade 10 learners can follow, most of them say they have not covered this topic (of light) in school. When it comes to the laser application part everyone enjoys it and can follow as it is just videos. They are all amazed at the different things lasers can be used for, even things they use in their everyday life such a dvd player.

Based on the feedback we get from the learners we think our programme is making a difference in helping learners to understand some concepts of light. We would however like to reach the younger grades as well, so we are at the working on a presentation to cater of them.
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