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Introduction

• Scalability in trap-ion quantum computing platform relates to 3 main issues:
1. Gating errors due to coupling between motional modes, electric field noise 

and ion loss.
2. Gate speed, which can be much faster with increasing trap frequency.
3. Power consumption when operating with millions of qubit.
• These issues can be addressed with improved trap geometries.
• A proposed framework focus on investigating figures of merit (FoM) that are 

dependent on trap geometries and can be used to optimize the system’s 
performance.

• The framework is applied for 3 trap geometries:
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• Radial trap frequency:
  

• Instability parameter:

• The trap frequency generally must be kept at ω ≲ 0.1Ωrf.
  

• Measures the maximum kinetic energy an ion can acquire 
before escaping confinement.
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• Mult-wafer traps can be fabricated using femtosecond 
laser-etching method [2].

• 3D trap geometries outperform 2D geometry in all 
field-dependent FoMs.

• gnd-surface trap hits the balance between improved 
performance and fabricability.
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