
Physics 197 Lab 4:   Light Inverse Square Law and Polarization 

 

Equipment: 

Item Part # Qty 
per 
Team 

# of 
Teams 

Total 
Qty 
Needed 

Storage 
Location 

Qty 
Set 
Out 

Qty 
Put 
Back 

Photometer with Base PASCO OS-8520 1 8 8    

Neutral Density Filter Set PASCO OS-8520 1 8 8    

Set of Polarizers and Accessory Holder PASCO OS-8520 1 8 8    

Optics Bench PASCO OS-8518 1 8 8    

Point Light Source and Power Cord PASCO OS-8517 2 8 16    
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Figure 1: Photometer Equipment                 Figure 2:  Setup for Inverse Square    Figure 3: Setup for Polarization 

      Law 
Summary: 
 

In this lab, students will investigate the falloff in the intensity of light as a point source is moved further away from a 

detector (Inverse Square Law) and as the angle between two polarizers is changed (Malus’s Law).  The students will 

use a photometer to do their measurements.  This device consists of an eyepiece and a colored scattering surface 

which scatters equal amounts of light from the left and right, allowing the student to compare the brightness by eye.  

One light source is used as a reference.  Changes are made to the other light source until the brightness from the two 

sources looks the same.  A calibrated filter wheel allows the reference light source to be at full intensity, or 75%, 

50%, or 25% of full intensity.  The distance to the second light source is changed to test the Inverse Square Law 

(light intensity should be inversely proportional to the square of the distance to a point source).  The angle between 

two polarizers is changed to test Malus’s Law (the light intensity should vary as the square of the cosine of the angle 

between the two polarizers). 

 

 

 

 

 

 

 

 

 

 

 

 

 



PreLab:    

 

One of the properties of light is polarization.  The polarization direction is taken as the direction of the electric field 

vector in the propagating electromagnetic wave.  After passing through a linear polarizer, the light will maintain a 

linear polarization in the direction given by that polarizer as it propagates through free space.  If the light now passes 

through a second linear polarizer, the intensity will be reduced depending on the relative angle ϕ between the 

polarization angles induced by those two polarizers.  Specifically, Malus’s law states that 

 I=Imax cos2ϕ 

where Imax  is the maximum intensity that would have been observed if the two polarizers were parallel (ϕ=0). 

Calculate the angles ϕ between two polarizers which you would expect to measure for the cases where I was reduced 

to 75%, 50% and 25% of its maximum value.   

Lab A:  Inverse Square Law.  This lab procedure is copied from a PASCO publication which came with the 

Photometer equipment OS-8520.  Please include your own procedure, diagrams, discussion and data tables in your 

laboratory notebook.  Make sure all team members share in looking through the photometer and taking data. 



 

 



Lab B:  Polarization.  This lab procedure is copied from a PASCO publication which came with the Photometer 

equipment OS-8520.  Please include your own procedure, diagrams, discussion and data tables in your laboratory 

notebook.  Make sure all teammates share in looking through the photometer and taking data. 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 


