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Hydrogen spectrum
Introduction 
Hydrogen atom is the simplest atom in the atomic period and plays a major role in different natural systems. Its ability to have two-body system allows the exact calculation of the system, which can also be attributed to the presence of one electron. When a gas emits light, it can be composed into different wavelengths, which can either be obtained experimentally or theoretically. 
Purpose 
The purpose of this lab is to determine the difference between theoretical and experimental wavelengths of hydrogen and argon. 
Procedure
· Hydrogen and argon lamps are turned on and the gratings carefully removed.
· The lamp is placed near the slit and put in the opposite side of a telescope. 
· The telescope is adjusted by a certain measure of degrees and the grating carefully inserted.
· The telescope is removed and the room darkened to allow observation of spectral lines. 
· Angles of the spectral lines are then used to help calculate the wavelengths. 
Results
Table 1
	Hydrogen 
	Experiment wavelength (m)
	Theoretical wavelength (m)

	1st order
	4.34 × 10^ˉ7
	4.34 × 10^ˉ7

	1st order
	4.93 × 10^ˉ7
	4.86 × 10^ˉ7

	1st order
	6.36 × 10^ˉ7
	6.56 × 10^ˉ7
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Table 2
	Hydrogen 
	Experiment wavelength (m)
	Theoretical wavelength (m)

	2nd order
	4.74 × 101^ˉ7
	4.86 × 10^ˉ7

	2nd order
	6.39 × 10^ˉ7
	6.56 × 10^ˉ7



Table 3
	Argon 
	Experiment wavelength (m)
	Theoretical wavelength (m)

	1st order
	4.35 × 10^ˉ7
	4.33 × 10^ˉ7

	1st order
	4.50 × 10^ˉ7
	4.51 × 10^ˉ7

	1st order
	4.64 × 10^ˉ7
	4.62 ×10^ˉ7

	1st order
	4.93 × 10^ˉ7
	4.70 × 10^ˉ7



Discussion 
From the tables above, the experimental wavelengths in the 1st order are almost equal to those obtained theoretically. This difference can be attributed to errors during calculation and observation of the angles at which the spectral lines are produced. The theoretical wavelengths for the second element, argon are as shown in table 3. The experimental and theoretical wavelengths of argon are almost equal compared to those of hydrogen (Minnhagen, 1973). 
The wavelengths and energies are as they should be because of errors during the experiment and during calculations. Also, the difference is as a result of estimations. 
Argon and hydrogen have the same spectra because they are inert, i.e., their outer shell is filled with electrons, thus non-reactive. 
Conclusion
Hydrogen and argon have a similar spectra, which can be attributed to the number of electron in their outer shells. 
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