DETERMINATION OF PLANCK’S CONSTANT USING LEDS (Rev 3/22/10)
SETUP AND DATA TAKING

1. Connect the power supply and meters to the LED as shown in the diagram. Use a power supply with coarse and fine knobs. Use the Protek meter to measure current. Set power supply to 0 volts before turning on. Start with the blue LED (according to wavelength) on the circuit board. 

2. Use the blue LED (468 nm) to get an idea how the current varies with voltage for light emitting diode. Measure and record the current, supply voltage and voltage across LED as you slowly raise the voltage. Measure in 0.2 v increments. Keep voltage < 4.5 volts. Do not exceed marked maximum currents for any LEDs. Turn off power supply. 
3. Start again with zero voltage across LED. Set Protek meter to 40 ma scale. The ammeter must show all zeros. Slowly raise voltage (coarse knob) until right hand zero on ammeter turns to a 1. Use the power supply fine adjust knob to “fine tune” the voltage. Make sure it stays on 1 not jumping between 0 and 1. Record this voltage (across LED) as turn on voltage. Start making a table of wavelength and turn on voltage. The turn on voltages will be < 2.7 v on meter connected to LED only. 
4. Turn voltage down to zero and switch leads connected to + jack from blue LED to the green LED. Repeat determination of turn on voltage 

5. Repeat step 3 & 4 until you have data for all 6 LEDS. The bottom LED is infrared so you will not see a glow. Turn off power supply and meters.

6. To obtain more data and extend the range, there are 4 additional LEDS not attached to Planck’s Constant Apparatus. Hook up power supply, resistor and meters to these light emitting diodes using prototype board. Before you put the LEDs on the prototype board look at the bottom of the LED. Find the flat edge. The lead nearest the flat edge is the negative lead. You may need a magnifying glass to see the flat edge. If no flat edge found, use the rule that the negative lead is usually shorter than the positive lead. Connect the negative lead to the 100 ohm resistor. Get the turn on voltage for each of the additional diodes. 

ANALYSIS

7. Calculate turn on voltage / c. Use c value in m/s. Plot turn on voltage / c versus 1/ wavelength. You will need to convert wavelength to meters before plotting. Do a least square line fit to obtain the slope.

8. The value of the slope = h. This is obtained from E=qV=eV=h x frequency +k = hc/wavelength + k. Set e = 1 to use electron volt as energy unit. 
9. If the line fit program you used does not provide a measure of the uncertainty in the slope (like standard deviation or standard error) find one that does or find formulae and do uncertainty calculation yourself.

10. The units of this value of h are not standard metric units. Convert to SI units. Compute % difference between your value and value from textbook or other source.

11. As part of the analysis plot current vs. voltage across blue LED.

WHEN FINISHED

12. Turn off equipment and disconnect circuit before moving to next experiment.

