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Design and Fabrication Photoelectric Effect Experiment Set Using LEDs
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Abstract

The objectives of this research were to design and fabrication of the photoelectric effect using LEDs as light
sources. The photo electric effect and measuring Planck's constant were investigated from the experimental set
up. The equipment was divided in to 3 parts as 1) LED bulbs light source 2) electric circuit and 3) 1P39 vacuum
tube. The galvanometer was used to measure the photocurrent, and the digital meters were used to evaluate the
stopping voltage. The result showed that when irradiated LED to and vacuum tube, the photoelectric effect was
appeared. As the electromagnetic wave frequency was increased, the photocurrent and stopping voltage were
also increased. The resulted showed that the photocurrent and stopping voltage proportional to the frequency of
electromagnetic waves which implied that both parameters depended on frequency of LEDs. The value of
Planck's constant (h) from this equipment was 5.93 x 1034 J.s comparing to the standard Planck's constant of

6.62 x 10" J.s., the percentage error value of the experimental was 10.46 %.
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Table 1 The results of photoelectric effects from LEDs which different wavelengths

Average Average
Stopping
Wavelength Frequency | Photo current ofphoto °fStopping
No. 1 potential
(nm) (x10 " Hz) (HA) V) current potential
(14) V)

1 9.0 0.951

2 470 6.38 8.0 0.932 8.33 0.943

3 8.0 0.945

1 5.0 0.804

2 525 5.71 4.0 0.784 4.50 0.794

3 4.0 0.793

1 1.9 0.521

2 593 5.06 1.8 0.503 1.83 0.511

3 1.8 0.508

1 1.0 0.371

2 631 4.75 1.0 0.337 1.00 0.350

3 1.0 0.341
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