
   

   

THE BALMER SERIES 

 

Objective 

To study the spectrum of hydrogen and compare the observations to Balmer's formula. 

Equipment 

Mercury discharge tube, hydrogen discharge tube, incandescent lamp, potentiometer, 

spectrometer with diffraction grating.   

Outline 

Step 0: For this lab you will prepare an individual data sheet.  Please write your last name 

and first name on this paper. 

Step 1: To use the spectroscope, position your eye at the eyepiece and point the "line-

up slot" as shown in the diagram to show a bright line of light from your source. Without 

moving your head or the spectroscope, look to the side using your eyes only. There should 

appear several lines on the scale. This scale has been marked with the corresponding 

wavelength for each particular spectral line.   

 

 

 



   

   

Step 2: Look at the incandescent light source using the spectroscope and record the 

range of wavelengths you see. Change the intensity of the light using the potentiometer: 

How does this affect the emission spectrum of the filament? 

Record your data and observation in your data sheet. 

Step 3: Next, analyze the mercury source with the spectroscope and record the line 

spectra. If you do not observe lines at 436 nm, 546 nm and 577 nm for the mercury source, 

consult your lab instructor for assistance in calibrating the spectroscope. 

Record your data and observation in your data sheet. 

Step 4: With a properly calibrated instrument, observe the hydrogen source. For each 

visible line present, record the wavelength, the color, the quantum number of the initial 

state and the quantum number of the final state. 

Record your data and observation in your data sheet. 

 

Individual data sheet 

Record all your data (step 5 to 9). Please write your last name and first name on this 

paper. 

Graphs and Diagrams    

For the Hydrogen source, plot one over the wavelength, 1/ l, versus 1/n2, where n is the 

principle quantum number of the initial state (see calculation 1 below).   

 

Questions and Calculations 

1. According to Bohr's theory of the atom, the lines you have observed represent 

transitions to the excited state with a principle quantum number 2, from higher excited 

states. Label the lines with the principle quantum numbers of the initial states. The longest 

wavelength corresponds to a transition from the n = 3 state, the next longest is from the 

n = 4, etc.  (See table in the data sheet) 

2. Calculate the Rydberg constant from your graph and compare it with the accepted 

value.   

3. Show that a principle quantum number of the final state = 2 is consistent with your data 

by finding the y-intercept.   

4. What do you see when looking at the incandescent light? How would it change if the 

power supplied to the bulb were reduced or increased?   

5. You observe discrete lines when you look at the hydrogen or mercury source. How 

would this be different if the electrons in an atom obeyed classical mechanics?   

6. Could a prism be used instead of the diffraction grating in this lab?   

7. What is the difference between an absorption spectrum and an emission spectrum?   

8. Describe what is happening in the hydrogen discharge tube for these line spectra to 

be produced.   


