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    One of the things we love most about Optics is getting a chance to demonstrate all the beautiful properties of light, color, imaging, etc. But, remember that as we seek to stimulate the senses during these demonstrations – the sense of sound is also available to assist. But, how can we “hear” light? And how hard is it to set up the things to do this? Where can you get these things? In this very brief write-up, we provide some answers. 

   The basic element in this is a phototransistor, available at Radio Shack (part number 276-145A, and a small audio amplifier. The amplifier can be a small one such as those commonly used with computer audio systems, or Radio Shack number 32-2040. This one from Radio Shack is the best because it has a “mic” level input, allowing greater sensitivity. Figure 1 shows the circuit diagram for the photodetector. Using this arrangement, many examples of conversion of light into sound are possible. 
1. Point the photodiode at many common objects and listen to the sound. You will hear a wide variety of sounds if the light is modulated, or blinking in any way. Look at computer monitors, LEDs from digital cameras, TV screens, incandescent or fluorescent lightbulbs, etc. 
2. Use the setup shown in Figure 2 to transmit a laser beam across a table. Collect a small amount of the laser light into the photodiode. By passing various objects through the laser beam, you can induce modulation on the beam, and listen to the sounds. Some fun objects are combs, transparencies, various kinds of cloth and paper, bar codes, filters, etc. Cut out teeth in the comb and see how the sound is different.
3. You can listen to old vinyl phonograph records by focusing the laser light into the groove. You can collect the back-reflected light and listen to it on the photodiode. 

4. You can take a small motor and attach a lump of clay. As the clay spins, it will obstruct a part of the laser beam. In this way, you can actually “mold” the sounds waves. 

5. You can tape a piece of shiny mylar (like a shiny balloon) to a cardboard box with a hole cut out. Bounce the laser beam off the mylar sheet and collect the reflected beam. You can then listen to the modulation that is induced when you talk close to the box. 

6. You can make clouds of different particles and listen to their sounds. Try clouds of baby power (best), chalk dust, sugar, ‘pink’ sugar, ‘blue’ sugar and salt. These particles all sound different, since they are different shapes. Experiment with different distances ; the sounds are very different. Blow the particles around, and move them with air currents from a fan.
7. Listen to a TV remote control. Point a TV remote control at the photodiode. You can’t see the infrared LED, but you can hear the sounds of the different bit patterns that are generated by pressing the different buttons. Replace the IR LED with visible ones so that you can see the patterns.

8. Different kinds of cloth will make very different sounds if you hold the edge just in the edge of the laser beam. The microfiber patterns are very different, and they make different sounds. 

9. You can scratch skin flakes off your arm and listen to the sound of them falling through the laser beam. 

10. Blow across the beam with your mouth very close to the beam. You can hear the sound of wind shear. 
  You can also convert light to sound, and back to light again. The way to do this is to open your amplified speaker and solder two little wires onto the speaker connections. Connect this to 6 or 8 feet of two-wire cable and solder a bi-color LED to the other end. The same voltage signal that drives the loudspeaker is converted back to light again by the bi-color LED. This allows you to visualize any complex sound waveform by swinging the bi-color LED in the air. You can also feed the bi-color LED light back into the IR phototransistor and create interesting feedback patterns. 

    There are so many fun things to do with this. The most important thing is to get started. Feel free to contact me if you have any questions. 
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Figure 1. Phototransistor detector circuit. 
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Figure 2. Setup to “listen” to scattering objects in a laser beam. 

