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InAs nanowires are one of the most promising materials for quantum nanocircuits. Thanks to the last years' development of material sciences InAs nanowires can be grown almost without any crystal deffects, in various crystal structure, with strict control over the length and diameter. Due to its unique band structure the construction of Ohmic contacts with wide range of metals are also possible, inculding metals with superconducting or ferromagnetic ground state as well.
Our nanocircuits building blocks are the quantum dots. Using a nanowire contacted with two metal leads (source and drain) one can create quantum dots in the wire between the leads, and the level structure of the dot can be tuned electrostatically by applying negative or positive voltage on the bulk of the substrates (global back gate). However the number of electrons in the island is tunable, the coupling (Г) between the leads and the dot is out of control. Г-tuning would be the key for multiple experiments, such as the enhancement of the efficiency of Cooper pair spliters.
My goal of research was the development of an InAs nanowire based nanocircuit design, which allows us a better control over the parameters of the formed quantum dots.
First, I developed the so-called bottomgate structure using high resolution electron beam lithography. These structures in essence are great number of individual local back gates (BGs). Applying voltage on the BGs under the nanowire, the electron density of the wire can be changed locally with high efficiency. This allows us to define the formed quantum dots' size, level structure, the shape of the confining potential or to tune the coupling (tunneling rate).
Finally, InAs nanowire circuits were investigated. First I verified the quality of the Ohmic contacts and checked, that the BGs had measurable effect on the conductance of the wire at room temperature. Then, all the circuits have been fully analyzed in low temperature transport measurements.
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