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In-plane g factor of low-density two-dimensional holes in a Ge quantum well
Lu, T.M. and Harris, C.T. (Sandia National Labs); Huang, S.H., Chuang, Y., Li, J.Y. and Liu, C.W (National Taiwan University)

Introduction 

High-mobility two-dimensional (2D) holes residing in a Ge quantum well are a new electronic system with potentials in quantum computing and spintronics.  Since for any electronic material, the effective mass and the g factor are two fundamental material parameters that determine the material response to electric and magnetic fields, measuring these two parameters in this material system is thus an important task that needs to be completed urgently.  Because of the quantum confinement in the crystal growth direction (z), the biaxial strain of epitaxial Ge on SiGe, and the valance band nature, both the effective mass and the g factor can show very strong anisotropy.  In particular, the in-plane g factor (gip) can be vanishingly small while the perpendicular g factor (gz) can be much larger than 2.  Here we report the measurement of gip at very low hole densities using in-plane magneto-resistance measurement performed at the NHMFL.  
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Experimental


The sample is an undoped p-channel Ge/SiGe heterostructure field-effect transistor.  In-plane magneto-resistance measurement at low hole densities was performed in SCM2 at T = 0.3 K.
Results and Discussion


An in-plane magnetic field (B) polarizes the spins of electrons or holes.  This spin polarization changes the screening of 2D carriers and results in positive magneto-resistance.  When the polarization is complete at gipµBB = 2EF, where µB is the Bohr magneton and EF is the Fermi energy of the unpolarized system, the magneto-resistance saturates.  Finite thickness of the 2D system contributes a continuously rising background.  Complete spin polarization is thus characterized by a kink in the magneto-resistance.  Fig. 1(a) shows the in-plane magneto-resistance, and Fig. 1(b) and (c) shows the removal of a linearly rising background to reveal the resistance kink due to full spin polarization.  The extracted gip is shown in Fig. 1(d).  The measured values are around 1.3-1.4 and have weak density dependence in this range. 
Conclusions

We have experimentally measured gip of 2D holes in a strained Ge quantum well.  The g factor shows a strong anisotropy, with gip more than ten times smaller than gz. [1] 
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Fig.1 (a) In-plane magneto-resistance at 0.3 K.  The densities are in 1010cm-2.  (b) and (c) show the removal of a linear component to reveal a resistance peak due to spin polarization (d) Extracted gip as a function of hole density.








