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Overview 

E1-M1 Clock 
A Hot Hg Clock 

Experimental Progress 
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The Clock Transition 

3 



http://www.umich.edu/aehardt  

The Work-Around 
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Just Add: 
•Levels 
•Nuclear Spin 
 -or- 
 Magnetic Field 
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REQUIRES EXTENSIVE STATE PREPARATION 
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E1-M1 Clock 
Novel Excitation Scheme 
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Hot Clock  
Vapor Cell 

• Dense atoms at room temperature 

• First-order Doppler Broadening ELIMINATED 
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The Clock Transition 
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Candidate Elements 
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Hot Hg Clock 
Frequency Standard Proposal 
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Hot Hg Clock 
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Clock Stability vs. Size 
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E1-M1 Clock 
Two-Photon Rabi Frequency 
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Hot Hg Clock  
Broadening Mechanisms 
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Vapor Cell @ 250°K 
 

531nm beam: 
 D = 2mm  
 P = 10 W  

[1] Hachisu, PRL 2008 
[2] Mishra, Spectroscopy 2008 
[3] Ye, Wang, PRA 2008 
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Hot Hg Clock  
AC Stark Shift 
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Special Thanks to Guangfu Wang for furnishing the exact values at 531nm 

531nm 

Experimental Challenge: 
Precise Power Metrology 
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Experimental Challenge: 
Measure & Characterize 

Collision Broadening 

Hot Hg Clock 
Collision Broadening 
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Experimental Progress 
Laser System 
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Experimental Progress 
I2 Reference 
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I2    Gerstenkorn 1980 
Hg  Peterson PRL 2008 
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Summary 
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E1-M1 Allowed Transition 
 
• Harnesses optical frequency standard advantages 
 
• Doesn’t require elaborate state preparation 

 
• Hg is an excellent candidate atom 
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