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Introduction and Motivation
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Measure Order parameter properties: Zlgzag mode frequer_]cy goes to .Zero_at_the onset of Bias terms in effective field theory: affect nature of the transition. ! ) goal of quantum manipulation near critical point.
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* Mesoscopic quantum simulation with “self-assembled” setup. 7 ::2: Four ions Ramsey coherence | | S | |
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ST NG |zig) — |zag) ) 40 ™\ | | shifts in the critical point with high precision derived from the trap stability.
zig) + |zag) Tooier | 0.5 1.0 *Bias, coherences in the order parameter near the transition being explored.
A Near critical point | oppler . ||, 45 410 05 00 05 10 1 Time (ms) *Spin-off technologies of wider utility in cold trapped ion experiments:
V,, 2 20-30 kHz v,, = 13 kHz vV, = 0 kHz repectiato o) [ g, Increasing o * Motional heating of the zigzag mode and Ramsey coherence are being investigated near the Demonstration of 3D Sisyphus cooling technique for trapped ion strings.

Tunneling Freq - 0O Tunneling Freq ~ 3 kHz Theory of temperature dependence: Z-H Gong, G-D Lin, L-M Duan PRL(2010). transition to understand decoherence properties of the order parameter and short term trap noise.




