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Experiment 12 : Estimation of the wavelength of light using plane diffraction grating.
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Preliminary questions

1.
The light emitted by a filament lamp has many properties. Please state two of them.

2.
For a diffraction grating of 300 lines per mm, find its slit separation.

3.
What is the evidence that light is one kind of waves?

4.
 Write down the conditions for rays of light from two sources to form an interference pattern.
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Experiment 12 : Estimation of the wavelength of light using plane diffraction grating.

Objective

Using plane diffraction grating to estimate the wavelength of light and learn the techniques in using a spectrometer.

Apparatus


1.
1 diffraction grating with 300 lines per mm


2.
1 ray box


3.
1 12 V power supply


4.
1 clip


5.
2 metre rules


6.
2 long pins


7.
3 color filters (red, green, blue)


8.
1 spectrometer


9.
1 laboratory jack

Experiment 1 : Measuring the angle of diffraction by geometry
Setup
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Procedures

1.
Place the apparatus as shown above. The two metre rules are perpendicular to each other. The ray box is about 2 m away from the diffraction grating. The diffraction grating is oriented vertically.


2.
Through the diffraction grating, observe the horizontal diffraction pattern.

3.
Your partner place a long pin to your left side along the metre rule until it lines up with the middle of the red band of the first order spectrum. You may place a red filter in front of the ray box for locating. Repeat this step for the right hand side with another pin. Measure and record the separation of the two pins, 2x.


4.
Repeat step 3 for green and then blue light.

5.
Calculate the angles of diffraction for red, green and blue light. Hence, find the corresponding wavelengths for these three lights. Find their percent errors by comparing with the standard values. Records all the results in Table 1.

Precautions

1.
The tow positions should be symmetrical about the ray box.

Data

	
	Red
	Green
	Blue

	Separation between pins

2 x (     )
	
	
	

	Angle of diffraction

θ (    )
	
	
	

	Measured wavelength

λ (    )
	
	
	

	Standard wavelength

λ’ (    )
	
	
	

	Percent error of wavelength
	
	
	


Table 1

Teacher’s signature :




Experiment 2 : Measuring the angle of diffraction by spectrometer
Setup
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Procedures


1.
Adjustment of the spectrometer.

1.1
Focus the telescope to a distant object by adjusting the focusing screw. Turn the telescope into line with the collimator.

1.2
Place the ray box on a laboratory jack and illuminate the slit of the collimator. Adjust the collimator until filament of the lamp is clearly seen through the telescope.


2.
Measurement of the angle of diffraction

2.1
Vertically mount the diffraction grating on the platform at right angle to the optical axis of the telescope.

2.2
Turn the telescope to your left hand side until the red color of the first order spectrum coincides with the cross-wires. Insert the appropriate filter may help locating this position. Repeat this step for the position on your right hand side. Record the two vernier reading.



2.3
Repeat step 2.2 for green and then blue light.

2.4
Calculate the angles of diffraction for red, green and blue light. Hence, find the corresponding wavelengths for these three lights. Find their percent errors by comparing with the standard values. Records all the results in Table 2.

Precautions

1.
The slit of the collimator should be as narrow as possible for the accuracy of the measured angle of the diffraction.

Data

	
	Red
	Green
	Blue

	Vernier reading 1
	
	
	

	Vernier reading 2
	
	
	

	Angle of diffraction

θ (    )
	
	
	

	Measured wavelength

λ (    )
	
	
	

	Standard wavelength

λ’ (    )
	
	
	

	Percent error of wavelength
	
	
	


Table 2

Teacher’s signature :




Discussion

1.
The two experiments are most suitable to measure which light (red, green or blue)? Please explain it.

2.
What are the sources of error of the two experiments? How can you improve the accuracy of the experiments?

Conclusion

1.
State the major results of these two experiment.
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