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Introduction  
 Microwave-induced oscillations (MIRO) and Hall field-induced oscillations (HIRO) have been discovered long 
ago [1] but, until recently, remained unique to GaAs/AlGaAs systems [2]. Here, we report on the observation of 
MIRO and HIRO [3] in a two-dimensional hole gas (2DHG) hosted in a high-mobility Ge/SiGe quantum well.  
 
Experimental  
 Measurements were performed in SCM-2 on a 50 µm-wide Hall bar containing 2DHG in a Ge/SiGe quantum 
well with the density 2.8x1011 cm-2 and the mobility 1.3x106 cm2/Vs. Photoresistivity δρω (B) was measured under 
0.2 - 0.4 THz radiation generated by a backward wave oscillator and the differential resistivity r (B) was measured 
at currents I up to 50 µA. 
 
Results and Discussion 
 In Fig. 1(a) we present photoresistance under microwave irradiation of frequency f = 202 GHz which reveals 
four MIRO maxima and minima. The analysis of these data yields the effective hole mass m* ≈ 0.09 m0. and the 
quantum lifetime τq ≈ 2.8 ps. In Fig.1(b), we show the differential resistivity at different current densities obtained 
without microwave irradiation. The data reveal a pronounced maximum at a magnetic field which increases 
linearly with the applied current. We associate this maximum with the fundamental HIRO peak. After taking into 
account the Dingle factor correction, we find that the position of the HIRO peak is well described by the same hole 
effective mass m* ≈ 0.09m0, obtained from the data in Fig. 1(a). 

 
 
Fig. 1. (a) Photoresistivity δρω (B) under radiation of f = 202 GHz. (b) Differential resistivity r (B) at different currents.  
 
Conclusions 
 A 2DHG hosted in Ge/SiGe quantum well, with reasonably high mobility, simple band structure, and similar 
effective mass with GaAs two-dimensional electron systems, has proven to be a promising new system for the 
study of nonequilibrium magnetotransport [3]. 
 
Acknowledgements 
 A portion of this work was performed at the National High Magnetic Field Laboratory, which is supported by 
National Science Foundation Cooperative Agreement No. DMR-1157490, the State of Florida, and the U.S. 
Department of Energy. This work was supported by the NSF Grant No. DMR-1309578 and the DOE Grant No. 
ER 46640-SC0002567. We thank A. Dobbie for sample growth, under supervision of D. Leadley and M. Myronov,  
and O. Myronov for making this sample available for this research. 
 
References 
[1] Zudov, M.A., et al., Phys. Rev. B 64, 201311(R) (2001); Yang, C.L., et al., Phys. Rev. Lett. 89, 076801 (2002). 
[2] Dmitriev, I.A., et al., Rev. Mod. Phys, 84, 1709 (2012). 
[3] Zudov, M.A., et al., Phys. Rev. B 89, 125401 (2014); Shi, Q. et al., Phys. Rev. B, 90, 161301(R) (2014). 


