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Thesis title: Silicon double quantum dots with charge sensors for spin-based quantum information devices
Research purpose: Development of element technologies for Si spin qubits as follows in this
work:

1. Development of the integration technology of Si QDs. Many gate electrodes and sensors
should be used for one spin qubits, which becomes a problem for the integration.

2. Design the Si QDs device to develop the technology of the single electron-spin control.
Especially, we focus on ESR method with RF wave which is suitable for future
spin-qubits integration.

The Si QDs used in this work are defined lithographically and its shape is flexibly changed
by the change of the design pattern of the lithography. For the actual quantum information
processing in the future, Si spin qubits not only one qubit but also further integration of many
qubits should be achieved. Therefore, development of the technology of the single
electron-spin control with Si QDs fabricated by Si-MOSFET compatible process is another
aim of this work.

Summary: The main results of this study can be summarized as follows:

1. Develop the Si coupled QDs device for single spin qubit and its integration

2. Design and fabricate the Si DQD for ESR and observe blockade region

About the 1st result, the single-electron transition in the DQD is actually measured by the
transconductance of the CS. The gating function of the CS with its charge sensing function is
also developed.

About the 2rd result, 7 MHz Rabi frequency and the small difference of the RF frequency
for the resonance in the left and right QD are calculated. From the measurement of the DQD
device with ferromagnet, the blockade region in several bias triangles is observed. By
applying RF to the gate electrode with a certain magnetic field, distant current peaks are
observed. The center frequency of the peaks agrees well with the expectation from the

magnetic field calculation, which suggests the current peaks are by ESR.
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