
CONSTRUCTION OF A SPECTROSCOPE 

 

AIM 

Construct a simple spectroscope to observe the atomic spectra from different elements.  

THEORY 

A spectroscope decomposes light. It works by taking light and splitting it into the wavelengths that 

make it up which is known as a spectrum. Its many uses are found in the fields of physics, chemistry 

and biology to determine the composition of different substances. Different elements make different 

colours when they glow. We can make objects and gasses glow by heating them up in a flame, or by 

passing electricity through them.                     

A home-made spectroscope helps us identify the elements that make up the different sources of light 

around us. 

MATERIALS REQUIRED 

• A cardboard tube: A toilet paper tube or part of a paper towel or gift wrap tube or a PVC 

pipe works fine; larger tubes would, of course, need to be cut to a more manageable size. 

• A DVD or CD: You won't be getting it back, so make sure it's one you don't mind losing. 

• Aluminium tape or aluminium foil or black tape or dark paper /cloth and glue: Any 

material that is thick and can cut out the light could work effectively. 

• Scissors  

• Cellophane tape 

• Pen/pencil/marker 

• Ruler 

• One or two business cards/3x5 cards / Razor blade 

 

PROCEDURE 
 
To make a spectroscope 

 
STEP 1: On a cardboard from a box, draw with a pencil three circles (Fig.1) in shape of the both 

endings of a roll from paper towels. It is enough to press the both roll endings to the cardboard and to 

outline them. Then, cut the circles leaving a bit of additional space from each side. They will serve as 

lids. 

 

 
Fig 1: Three circles drawn in the size of the ends of the paper roll. 

 



STEP 2: In one of the circular cardboard lid, cut a rectangular piece from the middle (not too wide, 

but it should have about 80% of the circle’s length) (Fig.2a). Cut out one more cardboard circle and 

cut it into halves with one move of scissors (Fig.2b). Stick both halves of the circle in such a manner 

to form a narrow slit with parallel sides (two-side adhesive tape will be a great help here)(Fig.3).Try 

to keep the slit as narrow as possible.(You could also use a razor blade instead of cardboard) 

 

                
Fig.2a                                                           Fig. 2b                                              Fig. 3 
 
 

STEP 3: In the second cardboard lid cut with a knife a bigger rectangular hole (Fig.4). With scissors 

cut out a plastic disc of rectangular shape bigger than the hole, but smaller than the lid’s area (Fig.5). 

It will work as diffraction grating (you could use a diffraction grating also if it’s available).Stick it to 

the lid in such a manner to make it completely cover the lid. Finally cover the edges with opaque tape, 

to make it impervious to sun, except for the rectangular in the middle. 

 

      
Fig. 4                                                 Fig. 5 

 
STEP 4: Stick the lid and diffraction grating to one end of a tube from paper towels using a tape, 

ensure the joint places are light proof (Fig.6). Place the lid with the slit on the other end of the roll 

(Fig.7). 

 

   
Fig.6                                                                    Fig.7 
 



To use the spectroscope 

 
STEP 1: Hold the slit up on to the different sources of light (candle flame, a flashlight, yellow street 

lights, blue street lights, the flame from a Bunsen burner, a camping lantern and neon signs) and 

observe through the side of diffraction grating as if through a telescope (If we look at a small angle 

that is “above” or “below” the source of light, we should see spectrum.). 

STEP 2: Once you have adjusted the angle to see a spectrum, twist the lid with slit, to a position in 

which the direction of lines of diffraction grating is parallel to slit. 

STEP 3: Record the spectrum using a mobile camera for 5 sources of light note down your 

observations. 

NOTE: How to make a diffraction grating? 

A good diffraction grading can be made from plastic disks, often used to protect the last, bottom CD 

in CD bundles that are bought in shops. Warning: some CD packs do not contain such additional 

protection disks, and not all of them are suitable. A proper protection disk shall have a rainbow glitter, 

when we look at it against the light. So you must watch what you buy. One can obtain a similar 

grating from a CD / DVD disc. One should scratch a bit the cover on an edge of the disc, put a piece 

of a scotch tape over the scratch and carefully remove the tape (Fig .8a, 8b). The paint should stay on 

the tape. Repeating this procedure a few times one can clean the whole surface of the disc from the 

protective paint, obtaining a very good diffraction grating (Fig. 9a,9b,9c). 

 

    
Fig. 8a                                           Fig. 8b                                                Fig. 9a 
 

 
 

  
Fig. 9b                                           Fig.9c 

 
 

 

 



ASSIGNMENT 

Prepare a lab report based on the experiment you performed. 

You may use the following points to write down the report. 

 

1. Explain the working of your spectroscope. 

2. Explain why you observe different spectra when you change the source of light that you observe 

3. Give explanation for each of the spectra of light you have recorded. 

 
 

 


