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e 4 LEDs (Red, green, blue, IR)
e 4 100-ohm resistors

e Small circuit board

e Stand

Recommended for activities:
e Genecon Hand Crank Generator (P6-2631)
e 1 Farad Capacitor (P6-8012)
o Alligator Leads (Pack of 10) (P4-3000)

Introduction

The Energy of a Photon Demonstrator comes completely assembled. All that is needed is a variable
power source such as a Genecon and as an option, a one farad capacitor. Connecting the capacitor in
parallel with the Energy of a Photon Demonstrator allows for a more controlled and smoother change in
voltage across the circuit.

Begin by connecting the leads of the Genecon directly to the terminals of the LED circuit and strongly
turn the handle of the Genecon in one direction. If the circuit LEDs do not light, turn the handle in the
opposite direction.

Next, Connect the leads of the Genecon (or variable power source) to one of the terminals of the 1
farad capacitor. Connect Alligator Jumper wires between the capacitor terminals and the LED circuit
terminals. Note: The LED circuit will have a positive and negative terminal. If at first your circuit test
does not light the LEDs, try reversing the polarity.

By turning the Genecon handle or increasing the voltage on your variable power supply you'll be
charging the capacitor. Notice that first the red LED comes on, then the green and finally the blue. Then
repeat the process of raising the voltage. When you first see light in the red LED, use a voltmeter to
measure the voltage across the LED. Continue to measure at the green and blue LEDs and compare
the results.

If you have the IR and UV LEDs
installed: Was the Red LED really
the first to come on? Better check
again. You can use the viewfinder
of any digital camera or cell phone
to see when the IR LED lights up.
What about the last LED to light?
Was it the Blue?

Setup shown with optional UV LED which we do not
carry due to the potential danger of exposure.

_—

(800) 367-6695 | www.arborsci.com
©2020 Arbor Scientific All Rights Reserved


http://www.arborsci.com/
https://www.arborsci.com/products/genecon?variant=18112061440073
https://www.arborsci.com/products/1-farad-capacitor?variant=18112148635721
https://www.arborsci.com/products/alligator-leads-pack-of-10

Background

Did you know that blue light photons have higher energy than red? We assume that all colors contain
basically the same amount of energy. Sure, it is demonstrated that dark colors, black especially, absorb
more heat but what about how much energy (photons) each color itself contains?

It turns out that just as colors vary across the spectrum, so does the amount of energy their photons
contain and the amount of energy it takes in a circuit to produce visible colored light. The Energy of a
Photon Demonstrator will show the relationship of the wavelength of a color versus how much energy
the photons contain. This also will illustrate that the more energy needed in a system results in more
energy out of the system.

Light emitting diodes, LEDs, convert the energy change of one electron into one light photon. With the
Energy of a Photon Demonstrator connected to a Genecon (or variable power source) slowly increase
the energy of the electrons by increasing the voltage across the LEDs and you will see that the red LED
comes on at the lowest voltage then the green and finally the blue at the highest voltage. But then what
happens when we add infrared or ultraviolet light into the mix? That is for you to experiment with your
Energy of a Photon Demonstrator.

How it Works

The negative electrons have high energy at the negative terminal of the power supply. In the LED they
enter the N-type semiconductor and drop all of their energy at the junction with a P-type semiconductor
as they fall into holes. This energy is emitted as electromagnetic radiation, visible light in LEDs. The
electrons then return to the positive terminal of the battery. In an incandescent bulb the electrons drop
their energy gradually as they travel through the filament. Their electrical energy is converted to thermal
energy. This thermal energy is then converted into electromagnetic radiation.

Wavelengths: Infrared 940nm, Red 660nm, Green 568nm, and Blue 468nm

Related Products

Planck’s Constant Apparatus (P2-7135) Our pre-constructed Planck’s Constant Apparatus allows
for a simple and cost-effective way to facilitate a good investigation into a difficult topic in modern
electronics. By monitoring the voltage at which each LED just begins to emit light, a graph of energy
input as a function of light emitted frequency can be plotted and an approximate value of Planck's
constant deduced.

Electromagnetic Force Demonstrator (P6-2625) The Electromagnetic Force Demonstrator is a
dynamic way of showing the interaction between magnetism and electricity. Watch how the
aluminum pipe travels along the track in the direction the current is applied, reinforcing the
interrelated concepts of Current, Magnetic fields and the Lorentz Force.

(800) 367-6695 | www.arborsci.com
©2020 Arbor Scientific All Rights Reserved


http://www.arborsci.com/
https://www.arborsci.com/products/plancks-constant-apparatus
https://www.arborsci.com/products/electromagnetic-force-demonstrator?variant=18700741050441

