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ION-TRAP QUANTUM PROCESSOR

Laser beams manipulate the quantum states of ion qubits to execute digital
logic operations.

Seven ions trapped by electric fields are used as
physical qubits, which function as a single logical qubit
in a scheme that facilitates error correction.

Laser beam

Electrode

Electrode

©onature

Xt&: Nature, OHLSH

T8 2. HA/UF YA OILEY YAURE oAl EAE

Illustration of the all-electronic approach to the coherent control of trapped-ion qubits. The TIQC is a microfabricated chip (center) that
contains a repeating 2D grid of unit cells (left), each composed of trapped-ion qubits stored near local tuning electrodes. A shared drive is
routed to deliver ac magnetic fields to all unit cells at once. The strength of qubit coupling with the shared drive is controlled by applying
dc electric fields to the tuning electrodes. Right: a linear seven-zone test device used for the experiments described in Sec. 1II . The tuning
electrodes and a shared drive are placed on the same layer. The shared current-carrying trace is routed along , and the ions are trapped
directly above at the height of . Laser light is delivered to zone 4 for ion loading, state preparation, and measurement, but it is not used for
coherent control. A static magnetic field mT is oriented along .

XtZ: PRX Quantum, APS Journal, OtLEH
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