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Motivation: 
 

•Construction of a low-cost, easy-to-
assemble instrument 
•Useful for teaching interferometry in 
Modern Optics Lab and for teaching 
spectroscopy in Advanced Lab 

Design: 
 

•Uses inexpensive, off-the-shelf metal film beamsplitter mirrors with 
available reflectances of 70% - 90%, achieving a finesse around 8-10 
while saving the cost of custom mirror fabrication 
•Mount mirrors on a standard translation stage with piezoelectric 
crystal between the drive micrometer and the movable stage, allowing 
for easy adjustment of free-spectral-range with scanning capability 

piezo How it works:  Multiply-reflected 
waves bouncing between two 
parallel mirrors interfere 
constructively when the round-trip 
distance between mirrors is an 
integer number of wavelengths. 

Why it works (even without high-quality mirrors): 
 

Many experiments can be done with a finesse of ~5.  Finesse is 
affected by 

•Mirror reflectivity 
•Mirror flatness 

•Mirror parallelism 
 

Since 70% reflective mirrors allow a finesse of ~9, higher 
reflectivity is not essential.  We find that flatness is usually the 
limiting factor.  Our mirrors have a specified flatness of 4-6 waves 
over their 25 mm diameter, but the effective flatness can be 
improved considerably by using an aperture to limit the 
illuminated area. 

Application: Zeeman Effect in Mercury 
 
We measured the Zeeman splitting of the 546 nm line in mercury with 1% accuracy using our 
Fabry-Perot interferometer. 

Results: 
 

Finesse = FSR/FWHM ≈ 10.5 
 

FSR = free spectral range = distance between peaks 
FWHM = full peak width at half-maximum amplitude 

Zeeman Experiment 
 
For a given magnetic field, adjust the F-P mirror spacing (free spectral 
range) so that the splitting ∆λ is 1/3 of the λfsr, so all rings are equally 
spaced.  For the 7S to 6P π transitions at 546.1 nm, the Zeeman 
splitting is predicted to be  
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Mirror separation ∆d vs. inverse field 

Conclusion: 
 

Our inexpensive, easy-to-build F-P is a versatile instrument useful over the 
visible and near-IR with adjustable resolution and a finesse of around 10. 
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Scan of mirror separation distance  
(HeNe laser source) 

and taking 
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Our data gives k = 0.505, within 1%  
of the predicted value k = ½. 
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