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Introduction
	Two-dimensional electron gases (2DEGs) at oxide interfaces and surfaces have been a fertile playground for all-oxide device applications as well as condensed matter physics, due to their intriguing properties such as 2D superconductivity, ferromagnetism and quantum Hall effect [1-2]. Recently, 5d transition metal oxides have drawn great attention due to the strong spin-orbit coupling (SOC) that potentially lead to exotic physics such as topological insulating states. Therefore, 2DEGs at 5d KTaO3 (KTO) interfaces or surfaces are a good candidate in searching for SOC related exotic states [3].

Experimental
	We have created KTO interface based electron gases, with low temperature mobility as large as 8,000 cm2V-1s-1. In order to probe the Fermi surface of this system to study the quantum confinement effect, we measure the Shubnikov-de Haas oscillations of the electron gas in a 18 Tesla superconducting DC magnet with a dilution fridge (SCM-1, with 20 mK base temperature) and a 35 Tesla resistive DC magnet (Cell 12, with 350 mK base temperature).

Results and Discussion
	As shown in Fig. 1, strong Shubnikov-de Haas oscillations are observed in both quantum confined and no quantum confined devices, consistent with their high mobilities. These oscillations show temperature dependencies, allowing us to resolve different bands with various effective masses. We observe a heavy band and a light band for both devices. However these bands have drastic different sizes at the Fermi level, indicating band reconstruction due to the quantum confinement effect.  
[image: ]
Fig. 1 Shubnikov-de Haas oscillations in magnetoresistance measured at different temperature for (a) a KTO (001) electron gas without quantum confinement effect (b) a KTO (001) electron gas with quantum confinement effect.

Conclusions
	We have created high mobility electron gas based on KTO (001) interfaces and apply quantum confinement to the system. We observed strong SdH oscillation due to the high mobility. The temperature dependent SdH oscillation indicates a band reconstruction effect due to the quantum confinement effect. 
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