Name: ________________	Class: _____	Date: ________ 

Tasks – Wavelength of visible light 

Construction task 

1. Build the model “wavelength of visible light” according to the building instructions. 
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Fig. 1: Model for determining the wavelength of visible light 
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Topic tasks 

2. a) Clamp the measuring paper in the holder in landscape format so that the black vertical line is exactly in the centre of the optical bench. 
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Fig. 2: Clamp the measuring paper at the top and bottom 
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b) Darken the room and switch the LED on. You now see a white spot of light in the middle and a rainbow spectrum at both edges of the paper. 

[image: ] 
Fig. 3: Spectrum on the measuring paper 
 
c) Mark the two ends of the spectrum on the black line. 

d) Take the measuring paper out of the model. Add two triangles in red and blue as shown in Figure 4. 
 
[image: ] 
Fig. 4: Draw two triangles with the aid of the marks 
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e) Measure the lengths of the sides of the triangles and calculate the two wavelengths λblue and λred using the equations 
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Here g = 1000 nm = 1 μm is the grating constant of our diffraction grating. This means that our grating has 1000 evenly placed pass holes per millimetre. 
 
[image: ] 
Fig. 5: Light impinges on diffraction grating 
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The narrow light beam impinges on part of the diffraction grating. At 1 μm, the distances between the grating slits are so small that the light of the LED may be perceived as coherent. This means that a few wave fronts of the light beam impinge on the grating as evenly as shown in Figure 5. 

New waves are created at the pass holes that superimpose in a similar way to water waves. 

The superposition is constructive in exactly the direction of the optical axis, of course, because all the wave fronts leave the grating slits at the same time. This is how the white spot in the middle of our measuring paper is created. 

Figure 5 shows the next angular direction in which the waves constructively overlap. In this direction, there is a difference of one wavelength from one grating slit to the next. 
 
3. Add your measuring triangle from task 4 to Figure 5. Why are your measuring triangle and the blue triangle similar in Figure 5? Use this to explain the equations used in task 2e). 

___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
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