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Sideband cooling with MW pulses (1 ion)

f0 = 6.4 MHz

Mølmer–Sørensen gate scheme Maximally entangled state fidelity: F = 98.2 ± 1.2%

• Including a second ion species for sympathe�c cooling (Ca, Be)

• Simula�on of complex quantum systems (i.e. quantum magne�sm)
• Mul�layer ion traps [5,6] including aspects of the QCCD architecture (i.e. junc�ons, loading zones, ...)

 

 
 

 

Microwave near-field approachMicrowave near-field approach [1, 2]

Goal
 • High-fidelity universal gate set by using 
     microwave fields only

 
Requirements
• Drive carrier and sideband transi�ons
 

Advantages
 • No spontaneous emission
 • Less hardware required
 • Poten�ally be�er scalability
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Atomic transi�ons of 9Be+ Beam configura�on

tg = 808 µs
δg/2π = 3.4 kHz

Error budget

 
Mo�va�on
Amplitude modula�on open the possibility 
to change the classical circular trajectory in 
phase space. 
 
• Specific trajectories can be more resistant against 
   residual spin-mo�on entanglement
 
• Provides insensi�vity against mo�onal 
   mode fluctua�ons

 
• Dissipates less energy in the trap microstructures


