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Figure 1. SEM picture of a quantum point contact
(QPC) device and the schematic diagram of
the conductance measurement system, (a)
Metallic gates (light—grey region) of the de—
vice on top of a 2—dimensitonal electron gas
(2DEG) wafer surface (dark—grey region). (b)
The conductance measurement scheme for
the device. The sample was dipped in a lig—
uid helium dewar and the conventional
lock—in measurement technique was used to
achieve a good signal to noise ratio of the
measurement,
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Figure 2. The stability of the conductance measured
at a fixed transmission of a QPC for the de—
vices cooled down with different positive
gate voltages. The middle gate (MG) voltage
was set to +0.5 V for the measurements. The
device was cooled down with 0 V, +0.3 V,
+0.5 V, +0.7 V (from bottom to top). The
traces were shifted by 0.5X 2&°/ for clarity.
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Figure 3. The time dependence of the conductance
traces measured for the different surface
treatment conditions were shown. The bot—
tom trace was shifted by 0.3X2&*/h for
clarity.
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Figure 4. The conductance quantization measured for
a device (a) without and (b) with the surface
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for 20 times and plotted for both devices.
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Suppression of Switching Noise in a Quantum Device Based on

GaAs/AliGa;xAs Two Dimensional Electron Gas System
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The two dimensional electron gas system based on GaAs/AliGaj.xAs heterostructure is
widely used for fabricating quantum structures such as quantum dot, quantum point contact,
electron interferometer and so on. However the conductance of the device is usually unstable
due to the presence of random telegraph noise in the device. To overcome such problem,
we have studied the effect of surface state on the stability of the device by altering the
surface state of the device with oxygen plasma. The dramatic improvement of the device
stability has been observed after cleaning the device surface with oxygen plasma (by 50
W~120 W plasma power) for 30 sec followed by etching in HCI : H,O (1 : 3) solution.

Keywords : Conductance stability, Quantum point contact, Quantum device, Random

telegrahp noise
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