
 
A chance to work with Dr. Li’s data 

(Connects to Figures 2A and 2C) 
 
 

In Figure 2, the authors show typical examples of the Brownian motion of a glass bead held in their optical 

trap.  Remember, the goal of this experiment is to measure the velocity of the trapped Brownian particle.  

Panels A and B show the particle, at different pressures, remaining somewhat random while being held in the 

optical trap.  Panels C and D match up with Panels A and B and show that while the Brownian particle is being 

held somewhat random in the optical trap, the authors are still able to measure the velocity of the particle's 

motion.  

Students can use the raw data, provided by Dr. Li, to plot the data collected outside of the time frame shown 

in Figure 2.   

To collect this data, the authors used an optical trap and vacuum chamber (shown below).   

 

 

This figure shows the optical setup as it looked when the experiments were conducted.  This 

optical setup includes many optical components that were not used in these experiments, 



however, you can still get a feeling of the size of the optical setup from this more complex 

figure.  

 

This figure shows a bead trapped in the vacuum chamber. 

               

The data shown in Figures 2A and 2C is only through 2 ms (milliseconds) of collection.  In this activity, students 

can use additional data provided by Dr. Li to plot similar figures from 2-4 ms and from 4-5 ms.   

 

Figures 2A and C 

 

Plotting Dr. Li’s data: 

1. Before starting any data analysis, take a minute to look at Figure 2A and hypothesize what the graph 

would look like if the time frame was extended to 4ms. 



 

2. Download the spread sheet “Dr. Li’s data.”  

   

3. Click on the worksheet 2-4 ms.  Here, you will find hundreds of measurements that were collected past the 

2ms timeframe shown in Figure 2.   

 

4. To continue plotting Figure 2A, we need to select the data for time (ms) and position (nm (nanometers)).  

Highlight all of this data (all the way down to row 405). 

 

5. Next, we need to decide how to plot this data in a way that we can learn information from it.  Looking at 

the authors plot of the data from 0-2ms, a simple scatter plot will do.     

a. Why is a scatter plot used? 

b. Why would a bar graph not work for this data? 

 

6. With the data still highlighted, select “insert” from the menu bar.  Select the “line” choice, then “all chart 

types,” and then “XY scatter.”   

 

7. This will present you with a scatter plot of time –vs- position between 2ms and 4ms. 

a. How does this data compare to the data shown in Figure 2A?   

b. Did it match your hypothesis?   

c. Do you think the graph will change if the time frame is further expanded out to 5ms? 

 

8. Repeat these steps with the data for 4ms to 5ms which if found in worksheet 3.   

a. How does this data compare to the data shown in Figure 2A and in the 2ms to 4ms graph?   

b. Does it match your hypothesis?   

 

9. The above steps can be used to further plot Figure 2C, time (ms) –vs- velocity (mm/s).  Use the data found 

in columns D and E from worksheets 2 and 3. 

a. What is your hypothesis for what the graph will look like from 2ms to 4ms? 

b. What is your hypothesis for what the graph will look like from 4ms to 5ms? 

c. Do your graphs match your hypothesis? 

 

 


