On Monday, 17 August 2026 at 1:00 p.m. we will have a talk by Tina Bowers in the
Schrodinger Saal at IQOQI. Tina is a senior PhD student in the lon Storage Group at NIST,
Boulder, supervised by Daniel Slichter. We look forward to seeing you all there.

Speaker: Tina Bowers
Title: Mixed-Species, Laser-Free Quantum Logic Operations in a Surface Electrode lon Trap

Abstract: The mixed-species data/helper architecture in trapped ion quantum processors
enables sympathetic cooling and quantum-logic-based state preparation and readout of
the data ions. This eliminates the need for light resonant with data species transitions,
reducing errors on spectator qubits to enable high fidelities and low crosstalk in scaled
systems. Implementing both data qubit control and data/helper quantum logic operations
using oscillating magnetic fields and gradients provides the additional benefit of replacing
all data species lasers with stable, inexpensive electronic sources that can drive operations
on many qubits simultaneously. Moreover, using these fields to perform high-fidelity,
motionally insensitive entangling gates could substantially decrease the time required for
cooling prior to gate operations, increasing the duty cycle for computation. | will present
initial work on indirect state preparation and readout of Mg* using magnetic-gradient-
based quantum logic operations in a Ca*—Mg™* crystal. This includes demonstrations of
mode coupling and readout of Mg* without Mg*-resonant light by utilizing the hybridized
motional mode as a quantum bus. Additionally, | will present our recent demonstration of
a motionally insensitive entangling gate on a two-ion Ca* crystal, which can be extended to
a mixed-species crystal in future work.
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