Q-KHAI Hackathon Challenge for Quantum Simulation

Perform a quantum simulation for a frustrated magnet on a triangular spin lattice, using Pulser. Use the cloud emulator for most simulations and run the final, selected experiment on a cloud-accessible QPU. Refer to the paper “One-to-one quantum simulation of a frustrated magnet with 256 qubits”.
Small-scale frustration
· Simulate a small triangular spin lattice.
· Identify signatures of magnetic frustration in the sampled spin configurations.
Phase transition under longitudinal field
· Sweep the longitudinal magnetic field.
· Plot the magnetization as a function of the longitudinal field.
· Plot the magnetization variance as a function of the longitudinal field.
· Sample and visualize representative spin configurations in each phase.
Structure factor and finite-size effects
· Measure the structure factor as a function of the longitudinal field.
· Repeat the simulation for different register sizes.
· Analyze how the lattice size affects the observed ordering and phase-transition signatures.
Quench dynamics
· Prepare an initial state and apply a sudden parameter quench.
· Track the resulting time evolution of magnetization, correlations, or other relevant observables.

Unlimited emulator shots and 500 shots of QPU are provided to each team.
