[image: JustM_purple.jpg]NATIONAL HIGH MAGNETIC FIELD LABORATORY
2016 ANNUAL RESEARCH REPORT

A Comparative Study of Cyclotron Decay Times in 2-Dimensional Electron Gas systems
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Introduction Fig. 1 Schematic of the THz spectrometer set up

	 Two dimensional electron gases (2DEG) in semiconductors are a model system for studying quantum coherence in systems with high degree of quantum confinement.1 Application of an external magnetic field splits the density of states into Landau levels thereby making their behavior atom-like with a high degree of tenability. In this work, we used time domain THz spectroscopy (TTDS) to investigate Cyclotron Resonance (CR) decay in two GaAs/AlGaAs 2DEG quantum wells of widths 30nm and 12nm. 
Experimental
[bookmark: _GoBack]	Our spectrometer was built on the principle of THz generation and detection using LT-GaAs as  Photoconductive Antennae (PCA).2 The schematic of the experimental set up is shown in Fig. 1. We used the 780nm line of the Ti-Sapphire ultrafast oscillator in Cell 1 operating at a frequency of 76MHz with pulse duration less than 120fs. We achieved a THz bandwidth of approximately 0.1-1.1 THz. We used two samples in our study, EA0745 and VA0607 with well widths 30nm and 12nm respectivelyFig. 3 plotted as a function of temperature T for both samples

Results and DiscussionFig. 2 THz transients in VA0607 with B=0.8T and  at different temperatures

We recorded the THz transients at sample temperatures ranging from 0.4K to 10K. The measurements were carried out at magnetic fields of 0T and 0.8T. In order to obtain the CR decay time [image: ]  we subtracted the THz transient at 0T from that at 0.8T (See Fig. 2). The resulting waveform was fitted to an exponentially decaying sinusoid of the form [image: ]. We see a contrasting behavior of [image: ], as a function of temperature, for the two samples (See Fig. 3) which results from difference in the contribution from interface scattering in the different well widths.
Conclusions
	In summary, we studied cyclotron resonance decay times in 2DEG systems of varying well widths. We observed a contrasting behavior of the decay time as a function of temperature, especially in the low regime, below 1K.
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