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1. Quantum Ising Model in Trapped Ions
Bermudez et al.
D2.2, D2.3 the effective Hamiltonian

Ion lattice formation

J1-J2 model
∝

D1.1 - Noise sources:
1.
2.
3.
4.
5.

Dephasing due to magnetic field and Rabi Frequencies fluctuations.
Dynamical decoupling techniques and decoherence-free subspace.
Ion’s micro motion
Thermal motion
Spontaneous photon scattering
Inhomogenities due to spatial dependence of the laser-beam.

2. One-spin XXZ antiferromagnets in trapped ions
D2.2,D2.3

24 months

D1.1 Main noise sources: magnetic field and Rabi frequencies fluctuations.
- The dressed-states are decoupled from the Magnetic field noise.
6months
- The ground states belong to the decoherence-free subspace.
Reaching the Haldane ground
state adiabatically

D2.6 the Haldane GS signatures

1. Exponentially decaying Correlation functions
2. non-local String order
3. Double-degenerate entanglement spectrum

D>1 area-law

Collaboration HUJI and ULM
3. Half-spin XXZ antiferromagnets in nuclear spins
on a fluorine-terminated diamond surface, using
NV centers for manipulation

Collaboration HUJI and ULM
3. Half-spin XXZ antiferromagnets in nuclear spins
on a fluorine-terminated diamond surface, using
NV centers for manipulation
QSim Hamiltonian

Measuring and Cooling

Magnetic dipole-dipole interaction

J1-J2 model

Non-interacting Hamiltonian
Hartmann-Hahn spin locking technique

impurities noise – D1.1
continuous wave decoupling techniques
Other noise sources in the system – D3.1

Summary
D1.1,D3.1 – noise treatment
accomplished:
1. Decoupling from the main noise sources in the Haldane model - the fluctuations in the magnetic
field and Rabi frequencies .
2. Decoupling from the noise from the impurities in the nuclear spin model.
yet to be done:
1. Solutions for the other noise sources in both models,
especially, for the main noise sources in the nuclear spin model.

D2.2 – Designing long range interactions.
D2.3 – Tunable power law parameter. It could be done in the trapped ions model.
D2.6 - Analysis of entanglement entropies and entanglement spectra.
We showed several signatures of the Haldane phase, and of the spin liquid phase (d>1).
Based on experimental data, we will have more entanglement signatures,
so we could think about other ways to improve the tomography.
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