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This talk 

• Define Optical Frequency Standards 
• Compare Frequency Standards 
• Describe structure of an atomic clock 
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Units 
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Mass 
Current standard: 

Future standard? 

Time 
Current standard: 

Future standard? 

hyperphysics.phy-astr.gsu.edu  2013  

http://www.bipm.org/en/scientific/
mass/pictures_mass/prototype.html 

Avogadro Project 
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Make ν big 

02/01/2013 AMO Journal Club 

τν
ντσ ∆

=)(



www-personal.umich.edu/~ealden 

Brief History of Time 
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http://pubs.rsc.org/en/content/
articlehtml/2012/cs/c2cs35163c 

Accessed 2013 
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What is a clock? 

6/29/2011 PGSS UMich 
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What is a good clock? 

• Doesn’t lose many seconds? 
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Copyright © McGraw-Hill Education, LLC. All rights reserved. 
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Why is an atom a good clock? 

• Assumption: 
– atoms are equivalent  
– α is constant 
– light has constrained properties 
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www.laserfocusworld.com 
Accessed 2013 
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Lingua Franca 

• Fractional frequency uncertainty 
 

Theory Limit -  
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Choose Transition Wisely 
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natural 
linewidth 

Δν 

“forbiddenness” 
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Optical Clock Level Structure 
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Narrow Linewidth Transition 
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Even Narrower Transition? 
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Make Δν small 
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•Narrow linewidth transition 
•Narrow linewidth laser 
•Large number of addressed resonators 
•Long coherence times 
•Long measurement times 
•Laser excitation geometry (transit 
broadening) 
•So on…. 
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Measurement of FFU 

• Frequency comb 
• Another clock 
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And the point of all this… 

when ↔ where 
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Recalculating 
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Geoid 
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phys.org Accessed 2013 

http://phys.org/news/2012-10-atomic-clocks-good-earth-geoid.html
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OFS: What is it good for? Absolutely Something 
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Proximity to mass and 
motion 
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The paper 
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Optical Clocks and Relativity    Science   2010 
C. W. Chou*, D. B. Hume, T. Rosenband, D. J. Wineland 
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The Best in the World 
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The End 
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Mike Mosedale 
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Even Narrower Transition? 
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