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Trapped ion quantum computlng at the Quantum Computing Hub
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Quantum Computing PSI
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How to build a guantum computer for qu(antum) bits.

Takenfrom nature
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Trapped ion quantum computer

y PSI
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Integrated photonics

9 Paul Scherrer Institute PSI 08.07.2025



Motivation: key element for scaling quantum computers PSI

The cabllng for 56 superconductlng qubits 1000s of laser beams in an ion trap
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Two ways to scale up ions

Photonic interconnects - Q(uantum)CC 5

Monroeet al. Phys. Rev. 89, 022317 (2014).
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Status
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Active devices
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lon trap specifications PSI
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Active components

Signal control : Intensity, frequency and phase tuning.
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CSEM

Optical Nanomaterials Group @ ETH Zrich (G. Finco, F.

Kaufmann, J. Kellner, R. Grange)
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Integrated optical modulators

Optical phase shift:
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Electro -optic effect, i.e. refractive index
changes dueto material polarization
under electric field

Intensity control:
Interference
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Wang,Cet al. Integrated lithium niobate electr@ptic modulators operating at CMOS
compatible voltagesNature562, 101t104 (2018§.https://doi.org/10.1038/s41586018-0551Y (5 07 2025



