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6,100 single '**Cs atoms in 12,000 optical tweezers Long vacuum-limited lifetime

single-shot image of single atoms - Long trapping time is essential for large-size twezer arrays

Scaling up the fully programmable quantum system while preserving low error rate is crucial e - Vacuum-limited lifetime of around 23 min with a room-temperature apparatus
gty - 10 ms polarization-gradient cooling is applied every 2 s

for quantum simulation, metrology, and computation. However, this still remains a challenging
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- over 50% loading probability, trapping 6,100 single '*3Cs atoms on average SR bR el R B el B e e B )
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a single atom

- Global single-qubit gate fidelity of > 0.9998 (Randomized benchmarking)

Current limitation b oscillation (OerakH - e ae Coherence time with XY16  Global single-qubit
. . . . = amse 2 =14, ms . . .
- Aberration caused by the heating of the objective abi oscillation { 2) Y dynamical decoupling _gate fidelity
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- 120 W output fiber-amplifier for each tweezer path. - Large numerical-aperture (NA)
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(Only around 8.5 W is currently used for 1055 nm path*) Large field-of-view (FOV) - Degradation of diffraction efficiency of the SLM TR Tt s 2 T,=12.601) F.=0.999834(2)
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- Trap depth of 0.2 mK on ave - 6,100 atoms load onave | -80 msimaging at 852 nm (D2-transition) Single-shot imaging survival probability
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Randomly selected site's histogram prOb Of 0.99989
- Mostly limited by the vacuum
lifetime
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