
Physics 480, Intro to Experimental Modern 

Physics---XIth Friday!       

Goals for today:

G1 Diagnostics and experimental design….Noise 

reduction techniques (Lock-in Amplifiers)

E.g. listening for a humming bird in a hurricane



Experiments with lock-in amplifiers!!!



• No

To the 

Experimentalist:

NOISE is any signal that 

you don’t care about,

Signal is any signal you 

DO care about

Signal is what your 

detector picks up

We are having this 

discussion because ALL 

detectors pick up MORE 

SIGNAL THAN YOU 

WANT…..





From one of our Lock-in 
Manuals…the heart of the Lock-in is 
the MIXER + LP filter……



Generic Phase Sensitive Detection

Hey Greg, make a worksheet for both this Mixer thing and the LP filter thing…. 



NOTES ON 
Lpfilters
of the 
simplest 
kind…..
(single – pole)



HOW DOES THIS WORK????



? Why would this be much harder even than this experiment 

if the sample were obtained in hot filament discharge plasma

Such as this one….



In our Laser Spectroscopy experiment, we use 
Lock-in ‘detection’ to observe hfs of excited state 
in Rb (2P3/2, ~ 780 nm, E1 transition)

SNR < 1/1000…..no problem 

for Lock-in Amplifier!!!!


