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报告摘要 Abstract 

The gate-defined semiconductor quantum dot system, which can be manipulated electrically and fabricated using 

modern microelectronic technology, is considered as an ideal platform for quantum computation. The efficiency of 

quantum computation depends on the speed of gate operation. And charge qubit has quick operational speed and 

strong inter-qubit strength but with technical challenges. In this talk, I will introduce our experiments on ultrafast 

quantum control in semiconductor charge qubits including ultrafast universal quantum control of single charge qubit 

using LZS interference[1], conditional rotation of two strongly coupled qubits[2] and static Toffoli gate of three qubits[3]. 

Furthermore, to find a balance between coherence and operation speed, we experimentally demonstrated tunable 

hybrid qubit in GaAs quantum dots system[4, 5]. Finally, I will show our recent progress on Ge hut wire hole quantum 

dot which may have the potential of fast spin rotations using EDSR with the strong spin-orbit coupling[6]. 
[1] Gang Cao, et al., Ultrafast universal quantum control of a quantum-dot charge qubit using Landau–Zener–

Stückelberg interfere, Nat. Commun. 4, 1401 (2013). 

[2] Hai-Ou Li, et al., Conditional rotation of two strongly coupled semiconductor charge qubits, Nat. Commun. 6, 7681 

(2015). 

[3] Hai-Ou Li, et al., Controlled Quantum Operations of a Semiconductor Three-Qubit System, Phys. Rev. Appl. 9, 024015 

(2018). 

[4] Gang Cao, et al., Tunable Hybrid Qubit in a GaAs Double Quantum Dot, Phys. Rev. Lett. 116, 086801 (2016). 

[5] Bao-Chuan Wang, et al., Tunable Hybrid Qubit in a Triple Quantum Dot, Phys. Rev. Appl. 8, 064035 (2017). 

[6] Yan Li, et al., Coupling a Germanium Hut Wire Hole Quantum Dot to a Superconducting Microwave Resonator, Nano 

Lett. 18, 2091 (2018). 
 


