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报告摘要 Abstract 

Spin qubits in semiconductor quantum dots are promising candidates for quantum information processing due to their 
demonstrated long coherence time, reasonably high control fidelity, and prospects for scalability. Despite these 
successes, there remain great challenges to overcome, with the major one being decoherence, the process through 
which the qubit loses the information it carries while interacting with its environment. Various techniques are proposed 
to combat decoherence, including the dynamically corrected gates using composite pulse sequences that can cancel 
both nuclear and charge noises simultaneously while performing a quantum gate operation. In this talk, I will present 
recent developments on these noise-compensating composite pulses for spin qubits, including gate sequences which 
are simultaneously resilient to nuclear and charge noises at both single and two-qubit level. In particular, corresponding 
to the recent experimental development of symmetric barrier control scheme, we introduce an optimized set of pulse 
sequences that are much more efficient than traditional ones both in terms of gate times and fidelities. These new 
pulses may extend the coherence times of the spin qubits by about two orders of magnitude.  

 


