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While electron systems have traditionally been studied for spin-based quantum computing applications, the 

weak spin orbit interaction (SOI) and hyperfine interactions between electron spins and nuclei of the material 

present challenges in terms of spin state decoherence [1,2]. However, it has been shown that by using positive 

charge carriers (holes), instead of electrons, it is possible to achieve at least an order of magnitude larger dephasing 

times, as well as larger SOI [1]. In this presentation, we study the effective mass of a 2D hole gas (2DHG) formed 

at the interface of a GaAs/AlGaAs system, with the intention of further developing single-hole quantum dots for 

spin-qubit applications. Using a double gated Hall bar structure to separately control the 2DHG density and ohmic 

contacts, we are able to achieve low charge carrier densities without compromising the electrical integrity of the 

ohmic contacts. We then measure Shubnikov-de Haas oscillations at low magnetic fields and varying temperatures 

to determine the effective mass of the carriers. 

This systems valence band energy spectrum has three sub-bands: the Heavy Hole band (HH), Light Hole band 

(LH) and Split-Off band (SO) [2]. The SO band is considerably lower in energy than the HH and LH bands and is 

not relevant in transport measurements [2]. However, under a strong electric field, the HH band exhibits two 

different effective masses. Experimentally measuring them requires different techniques than if there were just 

one. We compare two techniques to extract the first effective mass: the method outlined in [3] that directly utilizes 

the amplitude of the Shubnikov-de Haas oscillations, and a Fourier transform method described in [4]. The second 

effective mass is calculated using the latter technique. Finally, we report on these two effective masses as a function 

of charge carrier concentration, which will allow us to further understand and develop this material system. 
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