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@ Bl Ring ion Trap

[ Trap specifics ]

Single point, asymmetric RF launch

= 4 metal level fabrication
= 89 control electrodes

" 624 um ion radius 1 mm
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" Trap designed to minimize
perturbations to the rf angular
symmetry

Loading hole
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Ml  Physics with a ring ion trap
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() i 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

k fields. /
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="l Tangential Compensation
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()l=—"8 Tangential Compensation

—O— Before Compensation
—O6— After Compensation
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(U= Tangential Secular Freq.
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() i Radial Fields Uncompensated

Laboratories

1. Time-of-Arrival compensation methods to determine Eg
2. Parametric RF tickle compensation methods to determine E,
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() i 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




() s, Compensating the trap
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() . Average ion distance
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() s 729 nm laser system

ULE Optical Cavity

Fabry-Perot cavity (ATFilms 6030)

Vibration isolation stage and
temperature stabilize
) 9 enclosures W|th AT=0.1°C

Calcium Optical Quibit
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(1) i Sideband cooling
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() i Future of the Ring Trap

Improved Setup
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Interposer Chip




