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1 Low Light Signal Measurements Description (LLS)

Revised 2026-1-15

1. Note that there is NO eating or drinking in the 111-Lab anywhere, except in rooms 282
& 286 LeConte on the bench with the BLUE stripe around it. Thank You.

The main goal of this lab is to measure the output power (�10-4 W) of an LED from across the room in
daylight. You will become acquainted with some common laboratory equipment, signal detection with a
phase-sensitive lock-in amplifier, spectrum analyzer, FFT, and others. You will learn about noise sources
in electrical measurements, and pick up some basic experimental techniques. The organization of the lab
is such that you will perform many “mini” experiments leading up to the main challenge of measuring the
output power of an LED in daylight.

In the first section, you will learn the basics of using a digital signal generator, a current pre-amp, an FFT,
a lock-in amplifier, and a photodiode. In the second section, you will learn about various types of electrical
noise and how to suppress them. The third section is where you actually pick the LED signal out of the
noise and measure the power of the LED.

Thank you to Professor Roger Falcone for his ideas of this experiment. This experiment has also been made
possible with the generous donation of equipment from SRS, Stanford Research Systems, to the Physics
111-Laboratory of the University of California at Berkeley. Thank you very much.

1. Pre-requisites: None

2. Days Allotted for the Experiment: 8

This lab will be graded 20% on theory, 20% on technique, and 60% on analysis.

For more information, see the Advanced Lab Syllabus.

To print the Full Lab Write-up click on each link below and print separately

1. Low Light Signal Measurements Description

2. Introduction to Equipment (LLS)

3. Introduction to Noise
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http://experimentationlab.berkeley.edu/syllabus
http://experimentationlab.berkeley.edu/IntroductiontoEquipment
http://experimentationlab.berkeley.edu/IntroductiontoNoise


http://experimentationlab.berkeley.edu/LightSignal
http://experimentationlab.berkeley.edu/node/96
http://experimentationlab.berkeley.edu/node/97
http://experimentationlab.berkeley.edu/node/98
http://experimentationlab.berkeley.edu/node/99
http://experimentationlab.berkeley.edu/node/100
http://experimentationlab.berkeley.edu/node/101
mailto:phylabs@berkeley.edu
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4091.JPG
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4091.JPG
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4091.JPG
http://experimentationlab.berkeley.edu/sites/default/files/images/LLS-Source_3439.jpg
http://experimentationlab.berkeley.edu/sites/default/files/images/LLS-Source_3439.jpg
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4088.JPG
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4088.JPG
http://experimentationlab.berkeley.edu/sites/default/files/IMG_4088.JPG
http://experimentationlab.berkeley.edu/sites/default/files/images/LLSimage_LLSEquipmentrack.jpg
http://experimentationlab.berkeley.edu/sites/default/files/images/LLSimage_LLSEquipmentrack.jpg
http://experimentationlab.berkeley.edu/sites/default/files/images/LLSimage_HP-3465A-DMM.jpg
http://experimentationlab.berkeley.edu/sites/default/files/images/LLSimage_HP-3465A-DMM.jpg
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