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Abstract

This study focuses on charge-state readout of a RIKEN GaAs quantum well double quantum
dot (DQD) semiconductor device, employing RF reflectometry to achieve single-shot readout
(SSRO). Build an end-to-end measurement and data storage system using Python QCoDeS,
first we use DC transport measurements to establish the DQD and map out the characteristic
honeycomb diagram. However, due to the limited visibility of the lowest charge states in DC

measurements, we switch to RF techniques to enable rapid readout before decoherence occurs.

Atthe 00—01 charge transition line, I perform 50000 SSRO to extract key performance metrics
such as charge sensitivity, charge-state readout fidelity, and SNR after I form a stability diagram
of DQD. In parallel, DC Coulomb diamonds is used to determine parameters including the
lever arm, charging energy, and capacitance. Finally, we test the electron temperature extracted
from RF measurements at the 02— 11 interdot transition line.
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4.6. 00—01 transition : SSRO ~ SNR ~ Charge sensitivity 2 Fidelity
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