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The physics that results from subjecting a high mobility two-dimensional electron 
gas (2DEG) to magnetic fields continues to provide new and fascinating phenomena. 
Among them is the recently reported observation [1] of oscillations in the longitudinal 
magneto-resistance (ρxx) of a 2DEG irradiated by microwaves with frequencies in the 
range of ω = 5 – 100 GHz. These oscillations are observed in high mobility samples, at 
moderately low temperatures T ~ 1 K, and relatively low magnetic fields (ћωC ≤ ћω). 
The periodicity of these oscillations is determined by the ratio of ћω/ћωC, in contrast to 
the well established case of Shubnikov-de Haas (SdH) oscillations which are 
determined by the ratio EF/ћωC. Here, as usual ћωC = ћeB/m* is the electron cyclotron 
energy, with m* standing for the electron effective mass and EF denotes the Fermi 
energy. Under strong microwave irradiation and with samples that have a sufficiently 
high mobility, the minima of ρxx become transformed into “zero resistance states” [2]. 
This observation has stimulated a flow of new theoretical papers [3], revisiting of 
previously reported concepts [4], as well as further experimental work [5] 

The experimental results concerning microwave induced resistance oscillations 
(MIROs) will be reviewed and discussed in terms of the existing theoretical models. 
New experimental work, which address the unresolved issues in this field, will also be 
presented. In particular, it will be shown that MIROs are not only present in the 
longitudinal resistance but can also be observed in the transverse component of the 
magneto-resistance. Form factors which describe the effects of damping of MIROs at 
low fields and high temperatures will be analysed in reference to simultaneous 
measurements of SdH oscillations. Experiments performed in the limit of high 
microwave frequencies (up to 2THz) will be discussed, as well as attempts to search for 
signatures of cyclotron resonance harmonics in absorption-type and microwave-
modulated luminescence measurements.  
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