Intensity of Light

Introduction

Commonly, we refer to light intensity as brightness More precisely, intensity is defined as the rate at which energy is transferred per unit area, measured in watts per square meter.

As light propagates away from its source, the energy associated with it tends to spread out. Our task is to determine the intensity of light as a function of the distance from the light source.

Equipment Required

•
CBL unit

•
TI‑83 graphics calculator with a unit‑to‑unit cable

•
TI light probe

•
Standard light bulb (15 Watt or 25 Watt)

•
Tape

•
Wooden block

•
Meter stick

Program Listing

This experiment requires that you download or enter the LIGHT program, listed in the appendix and contained on the diskette, into your TI‑83 calculator.

Equipment Setup Procedure
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Equipment Setup





1.
Connect the CBL unit to the TI‑82 calculator with the unit‑to‑unit link cable using the 1/0 ports located on the bottom edge of each unit. Press the cable ends in firmly.

2.
Connect the TI light probe to the Channel I (CH1l) input on the top edge of the CBL unit.

3.
Turn on the CBL unit and the calculator.

The CBL system is now ready to receive commands from the calculator. The TI‑83 will store intensity values (in milliwatts per square centimeter) to list L1, and corresponding separations (in centimeters) to list L2.

Instructions

1.
Using tape, secure the light probe to a wooden block. Position the light probe so that it is facing the light bulb, as shown in the setup diagram.

2.
Start the LIGHT program on the TI‑83. Select SEPARATION from the LIGHT menu. Enter 15 when prompted for the number of data points to be collected.

3.
Position the light probe so that separation between it and the center of the bulb is 30 centimeters. Enter 30 when prompted for the separation. Press [Enter] to collect the corresponding light intensity for this position. Move the light probe 35 centimeters away from the center of the bulb. Enter 35 for the separation. Press [Enter} to record the corresponding intensity. Continue in this fashion until 15 data points have been collected.

4.
After the data has been collected, a plot of light intensity (in mW/cm2) versus separation (in centimeters) will appear on the TI‑83 display. Adjust the screen so you can see all of the first quadrant. Make a printout of this graph using TI‑GRAPH LINK.. Affix this printout in your lab write-up. Be sure to include appropriate scales and axes labels on the graph.

Analysis

1.
The separation data has been stored in list L2 and the light intensity data has been stored in list L4. Using the information gained from the first graph, manipulate the data in list L5 and plot the data. If it is a straight line, determine the equation of the line. Don’t forget the units. Also record the correlation coefficient. Does this equation agree with the mathematical model relating intensity and separation. Print out as much information as you need. Be sure to make a copy for each member.
2.
Plot the line representing the equation. How well does the line fit the data points?

