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Ring ion Trap  

 4 metal level fabrication 

 89 control electrodes 

 624 µm ion radius 

 Trap designed to minimize 
perturbations to the rf angular 
symmetry  

1 mm 

Single point, asymmetric RF launch 
Trap specifics 

10 mm 

Loading hole 



Physics with a ring ion trap   



Potential Defects 
Loading Hole  

Stray Electric Fields 

It is no surprise that 

we can not load a 

chain of 300 ion 

without compensating 

for stray electrics 

fields.    



Ring Trap  
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• Electrodes 

• Gaps 

• ωT=Tangential motion 

• ωR=Radial motion 

• ωz=Out of plane motion  
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Tangential Compensation  

𝑇𝑖𝑜𝑛 =
𝑒𝐸𝑇

𝑚𝜔2
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Tangential Compensation  
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Before Compensation

After Compensation



Tangential Secular Freq. 
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Radial Fields Uncompensated 

1. Time-of-Arrival compensation methods to determine ER 

2. Parametric RF tickle compensation methods to determine Ez  

1) D. J. Berkeland, J. D. Miller, J. C. Bergquist, W. M. Itano, and D. J. Wineland, J. Appl. Phys. 83, 5025 (1998). 

2) Y. Ibaraki, U. Tanaka, and S. Urabe, Appl. Phys. B 105, 219 (2011). 
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Compensated Ring Trap  

Plug the tangential stray field data for each gap into the CPO simulation to 

determine a solution to fill the ring trap with single chain of ions.   

400(50) ions 



Compensating the trap  



Average ion distance  
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Average ion distance  
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729 nm laser system  

n-1 

n 

n-1 

n 
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D5/2 

P3/2 

S1/2 

854 nm 

729 nm 

Calcium Optical Quibit  

ULE Optical Cavity 
Fabry-Perot cavity (ATFilms 6030) 

 

F = 200000 

νF = 1.93 GHz 

Tc = 24.2 ◦C   

729 nm 

Vibration isolation stage and 

temperature stabilize 

enclosures with ΔT=0.1 ◦C  

Fiber to TA 

– 300mW 



𝑛 =0.12 quanta 

Sideband cooling  
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n=7 quanta
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n<1 quanta
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Heating rate Measurements 
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Future of the Ring Trap 
Au Coated 

Al surface 

Surface coating 

Interposer Chip  

Improved Setup  


