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#5 The Prism Spectrometer 

Pre-Lab Report         Lab section: 

Name & Surname:                 Table #:  

Before the Lab complete this page YOURSELF! Hand it in in the first 5 min. of the session PERSONALLY!  

You MUST justify your answers and show all steps. NO COPYCAT answers, or NO credits! 

Please read the relevant presentation on PHYS LAB Website. 

In this experiment spectrum of the mercury gas is going to be studied by using a spectrometer and a 

prism. It is really amazing.  

Q1. Write down the functional dependence of the index of refraction to the wavelength and 

comment on it. What does this dependence tell you about refraction of light? Give an example.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2nd Question is on the next page!) 

https://physlab.bogazici.edu.tr
https://physlab.bogazici.edu.tr/sites/physlab.boun.edu.tr/files/physfiles/5-phyl202-prism_spectrometer-f23.pdf
https://physlab.bogazici.edu.tr/pres202
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#5 The Prism Spectrometer 

Q2. What is the dimension for A and B in this expression? Show your calculations below 
explicitly or no credits! 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

https://physlab.bogazici.edu.tr
https://physlab.bogazici.edu.tr/sites/physlab.boun.edu.tr/files/physfiles/5-phyl202-prism_spectrometer-f23.pdf
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#5 The Prism Spectrometer 

1 Lab Report        Lab section: 

Name & Surname:                Table #:   

Complete this report YOURSELF except DATA taking parts! Use a pencil for plots only and a pen for the 

rest! Show your work clearly, NO COPYCAT analysis allowed, or NO credits! 

OBJECTIVE : To study the refraction of light by a glass prism, and to construct the dispersion 

curve for the prism. 

THEORY :  Snell’s law states that light at a specific wavelength refracts at an angle determined by  

2211 sinsin θ  n θn =  

However, index of refraction varies as a function of wavelength. This is called dispersion and when 

you plot the index of refraction as a function of wavelength, the curve you obtain is called the 

dispersion curve for that material. The functional dependence of the index of refraction to the 

wavelength is given by the empirical relationship: 

2

B
An += . 

We can study the dispersion curve using a prism, since the light shining on a prism will separate 

into individual lines because of the dispersion phenomenon. If we use a spectral lamp, then the 

individual lines will belong to the spectrum of the element that the spectral lamp is made of. 

Orienting the prism until you get the minimum deviation angle between the incident and the 

refracted light rays for each spectral line will give you the data necessary to plot the dispersion 

curve for the material of the prism. Then you can calculate the index of refraction for each 

wavelength using the following expression: 
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2 
APPARATUS : Spectrometer, mercury lamp and its power supply, prism. 

 

PROCEDURE :  

1. Adjust the zero position of the spectrometer so that it is equal to the absolute zero. 

Align the collimator and the telescope such that you can see the slit clearly and sharply 

through the telescope. Next, adjust the cross-hair so that it is on the slit. Then, fix the 

telescope and rotate the body until the zero positions of the body and the telescope 

are aligned. Finally, fix the body and release the telescope to move freely.  

2. Set the prism in the center of the prism table.  

3. Using the white light source, place the prism in such a way that the light falls on both 

faces of the prism. Then measure the reflected ray from both side and calculate the 

angle A. 

4. Using the mercury lamp as the light source, determine the angle of minimum deviation 

for all the lines in the mercury spectrum. Then calculate the refractive index of the 

prism corresponding to different wavelengths (colors). 

5. On an ordinary graph paper, plot n versus 1/λ2 to obtain the dispersion curve. 

 

 

https://physlab.bogazici.edu.tr/


Sp
ri

n
g 

2
0

2
4

 

 

 

 

PHYL 202

3 

#5 The Prism Spectrometer 

3 DATA: 

 

White light reflection: 

Angle (left) left  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Angle (right) right = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prism Angle   = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

Measurements for the Mercury spectrum: 

 

COLOR  (Ao)  

Dmin  

(show your calculations) 

Yellow-1 5790   

Yellow-2 5769   

Green 5460   

Blue (weak) 4916   

Blue 4358   

Violet-1 4077   

Violet-2 4046   
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4 CALCULATIONS: 

 

COLOR 

1/2 

(        ) 
n = 

 
)2/(

2/)( min





Sin

DSin +
 

n 

(result) 

Yellow-1    

Yellow-2    

Green    

Blue (weak)    

Blue    

Violet-1    

Violet-2    
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5 PLOT: n versus 1/λ2 
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6 
From the graph, choose two SLOPE POINTS other than data points, 

 

 SP1  : (  ;  ) 

 

 SP2  : (  ;  ) 

 

RESULTS: 

 

Notation Calculations (show each step) Result 

A = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

 

Consult to the resources for this experiment from PHYS LAB Website: 

  PHYL202 Intro                         Presentation #5                                         PHYL202 Lab Book 

https://physlab.bogazici.edu.tr/
https://physlab.bogazici.edu.tr/sites/physlab.boun.edu.tr/files/physfiles/0-phyl202-introduction-f23.pdf
https://physlab.bogazici.edu.tr/sites/physlab.boun.edu.tr/files/physfiles/phys202labbook.pdf
https://physlab.bogazici.edu.tr/sites/physlab.boun.edu.tr/files/physfiles/5-phyl202-prism_spectrometer-f23.pdf

