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To make this work we need a couple free 
programs. This is Audacity. It's basically an 
audio recording program. It can be used with 
a cheap microphone or our home made solar 
cell probe.

It works just as you would expect. There's a 
record, stop, play, pause. As a bonus you 
could even use it to create your own 
podcast.

It is free and open source. There are 
versions for Windows, Macintosh, and linux.

audacity.sourceforge.net

This program is visual analyser. it is an 
oscilloscope program. It will also work quite 
well with our solar cell probe or a microphone. 
Don't worry about all the controls yet. I'll try 
to explain what you'll need as we go along.

visual analyser is also free, but it is only 
available for windows.

www.sillanumsoft.com

If you have a mac you can get a shareware 
oscilloscope program for $10 called mac scope. 

www.physics2000.com/pages/macscope.html



Here's what you need to make your own sensor: 
Cheap Solar Cell (no more than 1 v). Dollar store 
headphones, alligator leads.

Open up the 
headphones and 
decide which one 
you're going to 
chop off

Cut one ear piece 
off and carefully 
strip the wire. 
You'll see a bunch 
of fine strands. 
Most of them are 
coppery one will 
be colored. This is 
the signal wire. It 
is coated in enamel 
insulation. You'll 
need to remove it. 
Just grab a match 
and burn it briefly. 
If you flame it too 
long the wire will 
melt.

Destroy your 
alligator leads. 
Color does not 
matter. 

Solder one 
alligator lead to 
the bare copper 
strands.

Solder the other 
lead to the 
colored strand. Be 
sure that at least 
some of the 
stripped wire is 
mixed in with the 
wire from the lead.

Use electrical tape to hold it all together. Be sure 
to wrap the two leads separately and then wrap 
them together for strength. Full instructions can 
be found at:
http://www.instructables.com/id/E5KCEJKPCUEUIFO02Y/

Wrap each 
with 

electrical 
tape 

separately 



Now you've made it, but how do you use it? Just plug it into 
your microphone jack and load up Audacity (or Visual Analyser).

Point your solar cell towards a light source (not the sun) and 
hit record in Audacity. Record for a few seconds , then hit stop. 
Now you need to zoom in. Click and drag over a very small 
section and hit the "zoom to fit" button. You may have to zoom 
in a few times to see anything. This will stretch out the x-axis. 
To zoom the y-axis just click on the y-axis in your sonogram.

You can point your solar cell at any changing light source. If 
you have a constant light source, like the sun or a battery 
powered flashlight you won't see anything. (nerd alert: The 
default sampling rate is 44.1 kHz.)

"Zoom to 
fit" button

Click 
here to 

zoom the 
y-axis

This is the fluorescent 
light in my shop. It has a 
frequency of 120 hz.

This one's my 
computer monitor 
set to a refresh 
rate of 85 hz

This is a tv remote control. The solar cell picks up the IR with no problem. These two 
sonograms represent two different buttons. They look very similar, but if you count 
the peaks you'll see the difference. (great way to show digital vs. analog data)


